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OUR VAST RAILROAD SYSTEM. 


The era of extraordinary prosperity now being en 


joyed by the United States is reflected in the stupend 
ous railway system which has contributed so largely 


to that prosperity. We have in this country, as re 


available figures, a total single 
This is an in 
The 
sidings and 


corded in the latest 
track railway mileage of 218,101 miles. 
of 4,196 
length of including 
kinds, is 306,796 miles, which is owned 
2,167 The 
48,357 increase 
during the year of 1,614; 
cars is 1,842,871, an increase of 44,310 during the year. 


crease miles over the year 


preceding 
aggregate mileage, 
tracks of all 
than railway 


by no less corporations 


equipment includes locomotives, an 


while the total number of 


It is gratifying to note that the work of the Inter 
state Commerce Commission in enforcing the use of 


train brakes and automatic couplers has been so suc 
cessful, that out of an aggregate number of 1,891,228 
locomotives and cars, 1,641,395 are fitted with train 
brakes, and 1,871,590 have automatic couplers. To 


operate the railroads requires the services of 1,382,196 
employees: and the total amount of wages and salaries 
ald out during the year was $839,944,680. The par 


of the amount of railway capital outstanding is 


} 
yvoiue 
nearly thirteen billion dollars, and of the total capital 

ock 37.16 per cent paid no dividends. Of the balance 
stock 9.72 per cent paid from 1 to 4 per cent; 


of the 


14.77 per cent from 4 to 5 per cent; 10.74 per cent 


from 5 to 6 per cent; 8.79 per cent paid from 6 to 7 
per cent, and 11.68 per cent paid 7 to 8 per cent. 
The number of passengers carried by the railways 
wes 728,834,667, an increase of over 28 million during 
the year. The number of tons of freight carried was 
nearly 


1,428 millions, an increase during the year o 
118 million tons, The gross earnings were for the first 
time over two billion dollars, while the operating ex 
penses were $1,390,000,000 

reports made to the Interstate Com 


include 


In the annual 


merce Commission, carriers are expecied to 


all casualties to passengers, employees, trespassers, and 
other persons; and the totals asecompiled by the Com 
mission show that the total number of casualties to 
ending June 30, 


persons on railways for the 


1905, was 95,711, which was made up of 9,703 persons 


year 
killed and 86,008 injured. Among the employees 1,990 
trainmen were killed and 29,862 injured; 136 switch 
tenders, watchmen, etc., were killed and 838 injured; 
while of other employees, 1,235 were killed and 36,097 
injured. The risk due to the work of 


coupling and 
uncoupling cars accounts for 230 43 


in 


lives and 3,5 

juries. The number of passengers killed in the same 

year was 537, and the number injured was 10,457. In 
that no 

5,251 were injured while 


addition to these figures we find less than 


4,865 people were killed and 


trespassing on railway property; while of persons 


other than employees, 4,569 were killed and nearly as 
many injured by being struck by trains, locomotives, 
or cars In applying the test of risk in proportion to 


numbers, we find that one passenger was killed for 


every 1,375,856 carried, and one injured for every 
70,655 carried. When we apply the same test to the 
employees, the results are exceedingly discouraging 


and positively tragic, for we find that one put of every 
133 trainmen, that is, engineers, firemen 
aud other trainmen employed, is killed and that out of 


conductor 


9 employed one is injured. 
>+e+eo 

A BRILLIANT NAVY YARD SUCCESS. 

It ie half more 
Francis P. Bowles, the late 
States Navy. 
would be 


every 


now some dozen years or since 


Chief Constructor of the 
made the 


startling proposition 


government to 


United 
that it 
undertake the construction of some of its 
leading yards. The 
opposed, ostensibly on the 
of our early, 
to be exceedingly costly); 


advisable for the 
warships 
at the navy proposal was bit- 
that some 


proved 


terly grounds 
government-built 
that 
to construct: and that 


warships had 
they had taken a long 
they had not proved to 
Bowles re- 


while 
be altogether satisfactor 1 service Mr. 


Scientific American 


plied that those ships were built at a time when the 
yards were smitten with the blight of political 
that the yards had been 
and that they were in a thoroughly 
to build 


navy 


now emanci- 


interference; 
pated from politics; 
competent 
limits of the 
them 


efficient condition, and were fully 
warships expeditiously and, within the 
shorter hours and higher wages paid, to build 
economically 

after a careful investiga- 
that the 
suggestion to build some ships at the navy yards was 
favor of 
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tion of conditions, reached the conclusion 
an excellent one, the arguments offered in 
that 


warships on hand were 


the policy being unanswerable. At time the 


private contractors who had 
showing a deplorable lack of regard for the nation’s 
interests, by allowing work on the war vessels to drag 
along in any old fashion, and it was largely in the 
hope that the stimulus afforded by the construction of 
government vessels in government yards would prompt 
the private shipyards to live up to the spirit and letter 
of their contracts, that the proposal was put forward. 
this consideration was another 


But over and above 


and not less important, namely, that if such a navy 
yard as that at Brooklyn were occupied in the con- 
struction of a warship, it would be necessary to keep 
a large and skilled force of mechanics constantly at 
work, and there would not be that continual fluctu- 
ation in the number of men employed, which had been 
one of the severest drawbacks to efficient work when 
the yard was engaged merely upon repairs and refit- 
Under the old work of the yard 
entirely in the refitting of the fleet 


ting. regime, the 
consisted almost 
large num- 


twice a year, in June and November. A 


ber of extra hands had to be temporarily taken on, 
only to be discharged again when the fleet sailed for 
its summer or winter cruise. Frequently, it proved to 
be difficult to gather a sufficient-force of the kind 
required, and it took some little time to break the 
men in thoroughly to work which, to many of them, 
character. It was urged that if a 
would be possible to 


was of a novel 
warship were on the stocks it 
a force of large proportions permanently in the 
yard, and that when the fleet came in for refitting, 
these men could be transferred from construction to 
repair work, and returned to construction work when 
the fleet left the yard. 

It is a matter of history that Congress was led to 
see the wisdom of the course proposed, and that when 


keep 


the 16,000-ton “Connecticut” and “Louisiana” were 


uthorized, it was decreed that one of the ships should 
be built at a government yard. It is also a matter of 
that the “Connecticut,” which was laid down 
at the Brooklyn built in the 
record time of three years and nine months, and that 
the pace she set was followed by the private yard which 


history 


navy yard, has been 


was building the sister ship, both of these vessels being 
completed at practically the This time 
should be compared with the time taken in the con- 
struction of earlier battleships, of only two-thirds the 
size, which had taken from five to six years to build. 
The “Connecticut” has thus amply fulfilled the prom- 
ise made as to speed of construction; and there is no 
question that the stimulus thus afforded will be perma- 
nent. It was realized at the outset that, because of 
the fact that navy yard employees work shorter hours 


same time 


those at private yards, 
necessity, cost more than if she 


The difference was estimated 


and receive higher pay than 
the vessel must, of 
were built by contract 
at ten per cent, an amount which is more than repaid 
in the military advantages of having on hand at all 
times an efficient force of men. Although the final 
estimate of the cost of the two vessels has not yet 
been made up, enough is known to guarantee the state- 
ment that the “Connecticut” has cost less than was 
estimated, that is to say, that she has been built well 
within the ten per cent excess that was anticipated. 
We have noticed that in certain quarters there is 
evidence of a desire to disparage the work done at 
yard, and assert that the “Connecticut” has 
was anticipated and has taken very 
Therefore we now wish to 


the navy 
cost more than 
much longer to complete. 
state the facts as recorded in the government official 
reports of the two vessels, which have already appeared 
Last April, when the “Connecti- 
cut” was slightly ahead of the “Louisiana,” both ships 
being between 97 and 98 per cent completed, the ap- 
propriation had been all expended, and work was 
stopped on the “Connecticut” for the reason that the 
ordnance, which was being supplied to both ships by 
the government, was lacking. For this reason, from 
April to July, nothing whatever was done on the “Con- 
In order, however, to save demurrage charges 
of the contract-built ship, the government 
in her incomplete 


in the public press. 


necticut.” 
in the case 
decided to accept the “Louisiana” 
condition. Consequently, although in the government 
report for July the “Connecticut” is given as only 97.41 
the “Louisiana,” having been ac- 
cepted, is given as 100 per cent completed; but at the 
foot of the report is a note to this effect: “The per- 
centage of completion refers to contract work, which 
in the case of the ‘Louisiana’ has been modified so that 


per cent completed 
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the installation of the battery is to be completed by 
the government.” When the belated 7-inch 
was delivered te the “Connecticut” in the summer, 
incidental to mounting the battery wag 
pushed to completion, and the ship recently went into 
commission It is well known to government of. 
ficials that, in regard to minor fittings and genera} 


battery 


the work 


finishing up, the “Connecticut” is as a matter of fact 
in a slightly more advanced condition than the sister 
Not so much because we advocated strongly the 
construction of one or two warships at the navy yards, 


ship. 


as because we have the interests of the navy most sin- 
heart, we take the present opportunity of 
presenting the true facts of the case to the public, 
with the hope that, at least as regards our two leading 
yards, the policy of government construction will be 


cerely at 


continued 

The advanced by those 
who are opposed to government construction, that the 
navy has grown to such a size that there are sufficient 
ships at the navy yard at all times to keep a large 
While it is true that 
the permanent force is larger, it is also true that the 
fluctuation in the force is much greater than it ever 
before. Therefore, the arguments in favor of 
having at all times a large job of new construction on 
hand are stronger than at any previous time in the 
history of the navy. Proof of this is shown by a com- 
parison of the number of ships in the yard for repairs 
on June 14 of this year with the number in the yard 
on October 1. In June the Atlantic fleet was at the 
Brooklyn navy yard for extensive repairs and refitting. 
Work was being done on five battleships, the “Indi- 
“Massachusetts,” “Maine,” “Alabama,” and “IIli- 
while work would have been going on upon the 
“Connecticut” had the supply of 7-inch guns been avail- 
able. Repairs and refitting were being done also on 
five of our largest armored cruisers, the “West Vir- 
ginia,” “Charleston,” “Colorado,” “Pennsylvania,” and 
“Maryland,” and also upon four auxiliary vessels, the 
“Portsmouth,” “Culgoa,” “Celtic,” and “Celt,” and 
last upon the submarine “Plunger.” 

From sixteen vessels at the yard in June the num- 
ber had fallen to five on October 1, namely, the battle- 
“Connecticut” and “Massachusetts,” the yacht 
“Mayflower,” and the auxiliaries “Culgoa” and “Aber- 
enda.” Such fluctuating conditions as these involve a 
variation in the total force of the yard from a maxi 
mum of 6,000 at the time that the “Connecticut” was 
under construction, to a total of from 3,000 to as low 
as 500 when, as in October, there is no warship on 
the stocks and but little work is being done on the 
vessels that are there. 

The above comparison is sufficient proof, surely, that 
least one ship at our leading 
for not only does the 
employment of a permanent force lead to great econ- 
omy and efficiency in the work done, but it puts the 
yard in the best possible condition to meet the sudden 
emergency, which will always arise during a war scare, 
or upon the actual outbreak of hostilities. 

Se me 
THE SHAPE OF THE SUN. 

That there is a variation in the figure of the sun 
has long been apparently 
confirming this variation have been recently published 
by Ambronn embodying heliometer measures made 
with the Giéttingen heliometer during 1890-1902. 
Schur determined a series of measures of the solar 
diameter throughout the whole of a sun-spot cycle of 
eleven years or thereabout, and, to obviate errors as 
far as possible, two complete and independent series of 
observations were made by himself and Ambronn. 
In their discussion Ambronn found the mean solar 
diameter for the whole series; then the residual for 
each observation by subtracting the mean. From 
these residuals he obtained the mean residual for each 
year, and thus the yearly variation in diameter. The 
table of these variations shows a periodicity with @ 
time of between six and eight years. 

Cc. L. Poor, in an article appearing in the Astrophys. 
Journal, considers that this method could not lead to 
the detection of any changes in the diameters, and 
rediscusses the whole series of values. He detects @ 
decided periodicity, the polar diameter being larger 
in 1890-91, while the equatorial diameter was greatest 
during 1892, 1893, and 1894. The exact length of the 
period is uncertain, but it appears to be nearly the 
same as the sun-spot period. The amplitude of the 
variation is 0.2 sec., the difference between the largest 
positive and negative values being about 0.5 set. 
These heliometer measures thus corroborate the con- 
clusions previously determined from Rutherford’s 
photographs, but the amplitude of the variation is 
much less in the case of the visual observations. 
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argument has lately been 


force permanently employed. 


was 


ana,” 
nois,”’ 


ships 


the construction of at 


yard is eminently desirable; 


suspected. Observations 
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Since 1878 to the present time nearly every year has 
seen a continued and steady decline in the amount of 
rainfall in Ecuador. No exact statistics are obtain- 
able, but there is little reason to doubt that the de 
cline within the period cited is upward of 30 per cent- 
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THE HEAVENS IN NOVEMBER. 
BY HENRY NORRIS RUSSELL, PH.D. 

Though the days are growing colder as the sun gets 
farther south, and we receive less of his light and 
heat, we are nevertheless some 600,000 miles nearer 
the central fire of our system at the end of November 
than at the beginning. 

It may be asked, How do we know this? What evi- 
dence have we that the earth’s orbit is not a circle, 
with the sun in the center? 

The simplest and most direct proof that the sun is 
not always at the same distance from us is that its 
apparent diameter varies. It looks bigger in winter 
than in summer, to the extent of fully one-thirtieth of 
its whole diameter. The only reasonable explanation 
is that it must be nearer us in winter than in sum- 
mer, by one-thirtieth of its whole distance. If we 
supposed that its distance did not change, we would 
have to believe that the sun’s actual diameter changed 
by about 30,000 miles during the year—which is al- 
together incredible. 

These variations in the apparent size of the sun 
are, however, too small to be discovered without tele- 
scopic aid, and hence remained unknown to the an- 
cients. They can, however, be plainly shown by meas- 
urement even with a sextant, and with instruments 
of higher precision they 
become very conspicuous. 
A series of solar photo- 
graphs taken with the 
same instrument in a fixed 
adjustment would convince 
anyone who examined 
them that the sun seems 
to grow smaller all 
through the first half of 
each year, 
smallest in July, and then 
gradually increases till it 
exactly regains its origi- 
nal diameter. 

This demonstrates that 
the sun is not in thé cen- 
ter of the earth’s orbit, 
but does not prove that 


reaches its 


the orbit may not after all 
be a circle with the sun 
out of the middle. To do 
this takes more delicate 
observations. The ellipse 
in which the earth actual- 
ly moves is so nearly cir- 
cular that it would be pos- 
sible to draw a circle (with 
its center more than a mil- 
lion miles from the sun) 
which would never be 
more than 7,000 miles dis- 
tant from the real orbit. 
By assuming that the 
earth moved in such a cir- 
cle, we could account fair- 
ly well for the observed 
motions of the sun and 
planets; but when it comes 
to modern observations 
with their high accuracy, 
the error of 7,000 miles in 


At 11 O'Clock: Oct.7 
At 104g O'Clock: Oct. 15 
Our assumed position 46 BO'Com: Ost. 8 
would make our calcula- 
tions differ from our ob- 
servations by amounts 
Many times as large as the 
errors of the latter. In the 
case of some of the other 
Planets, the errors would 
be much larger. For example, it is impossible to 
draw any circle which does not at some point deviate 
more than 300,000 miles from the orbit of Mars. In 
fact, it was the failure of all his attempts to repre- 
Sent the motion of Mars by means of a circular orbit 
that led Kepler to the discovery that its orbit, and 
those of the other planets, were elliptical. 

In addition to all these reasons, we know that the 
law of gravitation demands that the orbits of the 
Planets shall be conic sections. The proof of this 
Proposition is not regarded as difficult by mathemati- 
Clans, but as it involves the methods of the calculus 
it cannot well be presented in a popular article. The 
law of gravitation, however, is perfectly consistent 
With the existence of circular orbits of any size, for 
4 circle as well as an ellipse is a conic section. Wheth- 
er the planets’ orbits are elliptical or not, and how 
Sreat is their eccentricity, can be determined only by 
observation, and on this point observation speaks de- 
Cisively; they are all elliptical to a greater or less 
degree, 

THE HEAVENS. 

Referring to our map, we see that the principal 
constellations in the western sky are the Eagle and 
the Lyre, with the Swan high up above them. The 
Breat square of Pegasus is on the meridian close to 
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the zenith. Below it in the southwest are the Goat 
(Capricornus) and Aquarius the Water-Bearer, and 
still lower is the bright star Fomalhaut in the South- 
ern Fish. 

The Crane and the Phenix are southern constella- 
tions, which we never see to advantage. This remark 
applies with somewhat less force to Eridanus, a very 
large constellation whose brightest star, Achernar, 
never rises above our horizon. Between Eridanus and 
Pegasus is another very large group—Cetus the Whale. 
Its principal stars are shown on the map. The star 
r is one of our nearest neighbors (its distance being 
about ten light years) and o Ceti is the famous varia- 
ble Mira, which is now approaching its maximum, at 
which it is one of the brightest stars in the constella- 
tion, while at minimum it is of the ninth magnitude, 
invisible without a telescope. 

Orion is rising in the east, and Taurus the Bull is 
above him with its two prominent star-groups—the 
Hyades, which contain the bright red Aldebaran, and 
the Pleiades. ‘ 

Andromeda is right overhead with Aries the Ram 
to the southeast. In the Milky Way, beginning in the 
northeast, we have the Twins (Gemini), the chario- 
teer (Auriga), with the great yellow star Capella, then 
Perseus, Cassiopeia, and Cepheus. Below these are 


NIGHT SKY: OCTOBER & NOVEMBER 
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In the map, stars of the first magnitude are eight-pointed; second magnitude, six-pointed; third magnitude, five-pointed; fourth magnitude (a 
few), four-pointed; fifth magnitude (very few), three- pointed, counting the points only as shown in the solid outline, without the intermedi- 
ate lines signifying star rays. 


the Little Bear and the Dragon, and still lower down 
along the northern horizon is the familiar form of 
the Great Bear. 

THE PLANETS. 

Mercury is. evening star in Libra and Scorpio, but 
is so far south that he will not be well seen in our 
latitude. Even on the 9th, when he is farthest from 
the sun, he sets less than an hour after sunset. On 
the 29th he pasgegs between us and the sun, and be- 
comes a morning star. 

Venus behaves in just the same manner as Mercury 
this month, being evening star till the 29th, and then 
becoming a morning star. She is extremely far south, 
and will not be conspicuous, even at the beginning of 
November. 

Toward the end of the month she will be visible 
only in the daytime in telescopes provided with cir- 
cles which enable them to be set exactly on the planet. 
She will be a very interesting object for those who 
can see her, for she passes almost exactly between 
us and the sun—apparently about 1%, degrees south 
of him. Under these circumstances the twilight in 
Venus’s atmosphere produces an elongation of the 
horns of her crescent, so that it covers three-quarters 
or more of the circle. Under the most favorable con- 
ditions the horns may meet, and the planet appear as 










a ring of light. This phenomenon will occur on the 
29th of November, and may be observable if the 
weather is clear enough. As it is of rare occur 
rence, it is mentioned here for the benefit of anyone 
who may care to look for it. The principal difficalty 
is to keep the direct rays of the sun out of the tele- 
scope, but a little ingenuity will provide a suitable 
screen. We will return to the subject in December. 
Mars is morning star in Leo, rising at about 2 A. M. 
Jupiter is in Gemini, and is fast becoming conspicu- 
ous in the evening, as he approaches opposition. He 
rises at about 8:30 P. M. on the ist and 6:30 on the 
30th. Saturn is in Aquarius, about 25 deg. south of 
the great square of Pegasus. He crosses the meridian 
about 7 P. M. in the middle of the moath, and is 
visible all the evening. Uranus is in Sagittarius, and 
sets at about 7 P. M. on the 15th, so that he is hardly 
observable. Neptune is in Gemini and rises about 
8 P. M. 
THE MOON. 

Last quarter occurs at 4 A. M. on the 9th, new 
moon at 3 A. M. on the 16th, first quarter at 7 P. M 
on the 22d, and full moon at 6 P. M. on the 30th. Ths 
moon is nearest us on the 16th, and farthest away on 
the 4th. She is in conjunction with Jupiter and Nep 
tune on the 6th, Mars on the 13th, Mercury and Venus 
we on the 17th, Uranus on the 
19th, and Saturn on the 
23rd. The conjunction 
with Jupiter is pretty 
close. 

Princeton University 
Observatory, 

— or — 
RECOVERING METALS 
MELTED IN THE SAN 
FRANCISCO FIRE, 

BY AUTHUR INKORELEY, 


After the great San 


seeeee oo, Francisco fire, hundreds 


of tons of lead, zinc, and 
other metals owned by the 
Selby Smelting Company 
were found melted into a 
solid block at the base of 
the shot tower that was 
for many years one of the 
landmarke “°f «he old 
cit 

The vroblem of recover- 
ing the metals, which were 
worth many huudreds of 
thousands of dollars, was 
a difficult one. The great 
mass could not be raised 
or broken up into frag 
ments of a practicable size 
by any ordinary means. A 
method has, however, been 
found by which it is hoped 
to recover the valuable 
metals. 

After removing several 
tons of bricks and débris, 
channels have been cut 
through the great block of 
metal by an electrical are 
process. The bed of metal 
is from three to four feet 
thick, and covers the en- 
tire area of the ruins of 
the tower. The heat and 
light produced by the pro 
cess are intense, though 
only ten volts are used for 
each implement The 
men who are engaged in cutting the channels have 
their heads and faces covered with canvas to protect 


At 9 O'Clock: Nov.7 
At 84 O'Clock: Nov, 14 
At 8 O'Clock: Nov, 22 


- them from the blinding light. Large blocks have 


been cut away from the great pile, and it is expected 
that the whole work will take up the winter. About 
two hundred tons o7 lead, zinc, and tin still remain to 
be recovered. The work, which is being done by the 
Dwyer-Frickey Electrical Company, is of so unusual 
a character, that it is constantly watched by a crowd 
of interested people. The metal is recovered in biecks 
weighing nearly a ton each. 

_ - —> + 6 +e - ~ 
SIR RICHARD TANGYE., 

Sir Richard Tangye, head of the engineering firm 
of Tangyes, died on October 14. He was torn in 1833. 
Tangyes have establishments in London, Birmingham, 
Johannesburg, Sydney, and other cities. Sir Richard, 
with his brother, George Tangye, founded the Bir- 
mingham Art Gallery and Municipal Schoo! of Art. 
His hobby was the coliection of manuscripts, books, 
and other relics of the period of Cromwei!l and the 
Commonwealth. He wrote several books, including 
“Reminiscences of Travel in Australia, America, and 
Egypt,” “The Growth of a Great Industry,” and “The 
Two Protectors.” He owned estates in Surrey and 
Cornwall, 
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THE FIRST INTERNATIONAL BALLOON RACE, 
BY ul PAIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN 
ALLOONING a a sport re 
ceived a great impetus as a 
resuit of the recent interna 
tional race for the cup offered 


by Mr. James Gordon Bennett 


Sixteen great balloons repre 
senting even different na 
tions, each one having been 





selected, both as to the ma 


terial and the champions, with the greatest care 
by the aeronautic clubs in the respective countries 
iook part in the race Founded on about the same lines 

the Automobile Cup Race, the present contest was 


to be an annual 
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Club of France The champions, whose names are 
given below, were chosen from among the most promi 
nent aeronauts in each country, most of them having 
a long experience in ballooning: With such strong 
teams as these, the contest promised to be an exciting 
one. America had entered Santos Dumont and Lieut. 
Frank P. Lahm, and the latter was successful in carry- 
ing off the cup. Lieut. Lahm was graduated from West 
Point as a cavalry lieutenant, and after a two years’ 
campaign in the Philippines, re-entered the Academy 
as instructor Devoting his attention to aeronautics, 
he soon became prominent in such events and made 
many fine ascensions. Having come to France in order 
to take a military course at the Saumur Academy, he 
continued ballooning in France with great suc- 

cess. With him in 





one. EFach aeronau 
tie club selects its 
champions and 
has the right to en 


ter three balloons 


or any other form 
of aerial flier rhe 
International Aero 
nautile Federation 
Organizes the 
evenis each year 


and receives the 
entries and the 
race is held in the 
winners country 
The present event 
being the first one 
of the kind, it was 
decided to hold it 
in France under 
the direction of the 
Aero Club 

The balloon 
which covers the 
longest distance 
wine the cup for its 
clul luring that 
year and should 
the club be a win- 
ner three times in 


‘the ip a » 
tS 


the car was Ma- 
jor Hersey, well 
known as an offi- 
cer of the Weath- 
er Bureau, who is 
also second in the 
Wellman Polar 
Expedition. The 
start took place 
at four o'clock 
precisely. First to 
lead off was the 
“Elfe,” mounted 
by the aeronaut 
Von Willer, the 
Italian champion 
representing the 
Societa Aeronau- 
tica Italiana. The 
balloon left the 
ground when the 
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dorf,” the French equipment on the “Walhalla,” and 
the rest of the competitors as will be seen in the fol- 
lowing list: 

(1) Italy: Pilot, M. Alfred Von Willer; aid, Lieut. 
E. Cianetti, upon the balloon “Elfe.” (2) Germany; 
Pilot, Capt. H. Von Abercron; aid, M. Oscar Erbslih, 
on the “Diisseldorf.” (3) France: Count Henry De la 
Vaulx and Count D’Oultremont, on the “Walhalla.” 
(4) Spain: Lieut. E. Herrera and aid, upon the “Ay- 
Ay-Ay.” (5) Great Britain: Hon. C. 8S. Rolls and 
Col. Capper, on the balloon “The Britannia.” (6) 
America: Pilot, Santos Dumont, with his mechanic 
Chopin, the “Deux Ameriques” provided with two pro- 
pellers. (7) Belgium: M. Van den Driesche and L. Ca- 
pazza, on a balloon which replaced the “Ojouki.” (8) 
Germany: M. Scherle and Dr. Schmeck, on the “Schwa- 
ben.” (9) France: Count Castillon de Saint-Victor 
and Ernest Zens, upon the “Foehn.” (10) Spain: 
Pilot, M. G. de Salamanca; aid, M. Montojo, on the 
“Norte.” (11) Great Britain: “The City of London,” 
mounted by F. Hedges Butler and P. Spencer. (12) 
America: Lieut. Frank P. Lahm; second, Major Her- 
sey, mounted on the balloon “United States.” (13) 
Germany: the “Pommern,” piloted by Baron Von He- 
wald and Dr. Steyrer. (14) France: M. Jacques Bal- 
san and Abel Corot, on the “Ville de Chateauroux,” 
provided with an interior ballonnet. (15) Spain: 
Pilot, Capt. Kindelan y Duani; aid, De la Horga, on 
the “Montafier.” (16) Great Britain: the “Zephyr,” 
Prof. A. K. Huntington and Mr. Pollack. 

The result of the race and the part of the continent 
to be covered by the balloons depended naturally upon 
the direction of the wind, and this was far from 
favorable. Although the sky was clear, and the other 
conditions reasonably good for this time of year, the 
wind drove the balloons toward the north, taking 
them to the Channel coast of France, and the aero- 
nauts were obliged 
to decide whether 
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r Vi James 
Gordon Bennett of 
fered the hand 
some work of art 


which is illustrated 


C. S. Rolls the English Aeronaut. 


His Reeord Was 290 Miles, 





here having a 
value of $2,500 It 
has been executed 
in silver by the Au 
coe firm of Paris, 
from the design of 
Leon Pilet and 
Robinet, and repre 
sents an airship 
led by a winged 
genius bearing a 
tarch While the 
Cup can, become the 
property only of an 
aeronautic clu b, 
the winning pilots 
will receive a num 
ber of prizes in 
person, and the 
first prize for the 
cup-winner is §2,- 
9 Ot representing 
the fixed amount of 
$2,500 and one-half 


the engagements 


The second and 
third prizes are 
$270 and $135 re 
spectively Many 











The Inflated Rubber Dummy Which Was Sent 
Up to Indicate the Direction of the Wind. 


they would risk 
crossing the Chan- 
nel during the 
night, or whether 
they would stay on 
this side. Landing 
on the coast of Nor- 
mandy, many of 
them were not fam- 
iliar with the coun- 
try, and not finding 
their bearings, fear- 
ed to cross as they 
supposed they 
would be carried 
out upon the Atlan- 
tic. Seven of the 
balloons crossed the 
Channel and sailed 
over the south and 
east of England. 
None of them went 














farther than that, 
as the aeronauts 
who reached the 
coast of the North 
Sea thought it was 
not advisable to 
cross, as they would 
no doubt be under 
a great risk, and 
might be even driv- 
en back on the 
coast of Holland. 
Lieut. Frank P. 
Lahm succeeded in 
reaching Flying- 
hall, in Yorkshire, 
which was the point 
farthest north, and 
he thus won the 
cup, having covered 
the distance of 395 
miles from the 








other recompenses 
in the form of med 
ale are awarded, in 
eluding the gold 
medal of the Aero 
Club of Southwest 
France, the Sports medal, the Auto medal, meteoro- 
iogiec prizes, medal of the Aero Club of France, and 
others. Joined with the present event is the Gaulois 
cup for distance, also the Santos Dumont prize of $800 
for the tirst aerial voyage of 48 hours. The record for 
distance to be beaten is 1,195 miles, made by Count de 
la Vaulx in 1900, from Paris to Korostychew, Russia. 

Seven different nations were represented in the 
contest this year: Germany by the Deutscher Lutft- 
schiffer Verband, America by the Aero Club of Am- 
erica, Belgium by the Aero Club de Belgique, Spain 
by the Real Aero-Club de Espana, Great Britain by 
the Aero Club of the United Kingdom, Italy by the 
Soecieta Aeronautica Italiana, and France by the Aero 





Some of the Balloons Which Took Part in the Great Bace for the Gordon Bennett Cup. 


FIRST INTERNATIONAL BALLOON RACE.—WON BY AMERICANS, 


word was given, and amid great cheering it rose 
slowly above the grounds of the Tuileries. A rather 
strong wind was blowing to the west, and the batloon 
took this direction at once, mounting on an inclined 
path. It soon rose to a considerable height, at the 
same time being carried out of sight in the direction 
of the wind. The other balloons followed, at intervals 
of five minutes. The start was well managed by the 
military and civil equipments, and each competitor 
was brought into place at the starting point with 
great precision. As soon as one balloon rose up from 
the ground, a second, which had been already placed 
near by, was carried upon the spot and was soon ready 
to leave. Next followed the German balloon “Diissel- 





starting point in @ 
straight line. He re 
mained 22 hours 28 
minutes in the air. 
Next came the Ital- 
ian champion Von Willer, who landed also in York- 
shire at New Holland, making the distance of 360 
miles. Count de la Vaulx, the French aeronaut, and 
C S. Rolls, the English champion, both made about 
the same distance, one landing at Walsingham and the 
other at Sandringham, Norfolk. The distance for each 
is near 290 miles. Next came Prof. Huntington, for 
England, with 210 miles, landing at Cold Harbor, 
Kent: Jacques Balsan, France, at Singleton, covering 
204 miles; and Capt. Kindelan, Spain, landing at Chi- 
chester, 198 miles. The rest of the balloons which did 
not cross the Channel landed very near together on 
or near the coast of Normandy. As regards the bal- 
loons which entered the race, they were all of the 
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spherical typ and had the wiirBy, -* descend, A thorough test of 
usual form of rigging and one yf ULL North Sea this contrivance must still be 
basket, : ill be noticed in Pa “a made before its merits can 
the differen istrations. The ENGLAN py Pe WALSINGHAM be judged. Santos Dument 
/ en7 
NWA j 

















total cubical contents of the jf WALES found this arrangement to 

sixteen balloons is near 47,000 or , s work reasonably weli on 

cubic feet, and the value of / the trip, but unfortunately 
» gas used in inflating them : 

the ga ’ Singleton. 

1 at $1,400, while — 


is estimate a P 
the total value of the ma- penester 


he had an _ accident  be- 
fore reaching the Channel 
coast, as his arm caught 
in the gearing. He escaped 
with a few bruises, but 
found that he was unable to 








terial engaged in the race is 
$16,000. The largest balloon 





contains 3,000 cubic yards, and 
the smallest 1,950 cubic yards. go farther and so was obliged 
to land. His ballcon, entered 
FRANCE for the Aero Club of America, 
held about 2,800 cubic yards, 
being one of the largest. 
Built of varnished cotton, it 
weighs 1,600 pounds exclusive 


There are twelve balloons of 





yarnished cotton, two of rub- 
ber-covered cotton and two of 
varnished silk. Eleven of 
them are entirely new and 
were built specially for the 








event. Santos Dumont made 5 of liquids. The propellers, 
a sensation at the starting religny measuring 6 feet in diameter, 
grounds with his new spher- The greatest distance covered was that by the American Lahm (895 miles), are run by a 6-horse-power 
ical balloon. Faithful to his Gordon Bennett Balloon Race. Map Showing Where the Competitors Landed. De Dion motor, and run in 


principles, he adapted a mo- 

tor and propeller to the basket, which thus presented an un- 
usual form. Fastened to one side of the basket is a frame- ,. 
work of aluminium tubes, holding a propeller at either end, 
while the motor is placed near the middle of the frame 
against the basket. A shaft running from the motor on each ’ 
side drives the propellers, and the latter are placed this time 
in a horizontal position. The propellers are not intended to 
raise the balloon, but on the contrary, to lower it and keep 

it near the ground if need be, or else to afford a better con- 
trol of the balloon’s height than can be given by ballast. The 
motor is to be set in motion only when the aeronaut wishes to 











Santos Dumont in His Car. His Was the Only Balloon 
Provided With a Motor and With Propellers 


opposite directions. Lieut. Frank P. Lahm, who carried off the 
honors and brings the cup to America, was well satisfied with 
his trip, and crossed the Channel by moonlight, sailing near the 
surface of the water. He reached the English coast about 3:30 
in the morning, passing over Chichester, Nottingham, and Mans- 
field. The wind grew stronger and near the ground it blew 
toward the west, while at 3,000 feet height it was in the oppo 
site direction. Thus the balloon reached the coast, and the aero- 
nauts were obliged to descend, not wishing to make the trip 
over the North Sea. After alighting at Flyinghall, near Robin 
Hood’s Bay, the balloon and the party returned to Paris. 


The Great Crowd That Watched the Ascension of the Balloons. In This Picture Von Willer 
Has Just Started. 














Lieutenant Lahm (the Winner) and His Companion Major Hersey Von Willer of the Italian Team Standing in His Car. He Covered a Distance 
Just Before the Start. of 860 Miles and Was Second in the Race, 


FIRST INTERNATIONAL BALLOON RACE,—WON BY AMERICANS. 
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Correspondence. 


Hemarkable Change in Holly Wood. 
To the Editor of the Scienrivic AMERICAN 
Recently | discarded a few scraps of one-quarter- 
inch thick holly wood, throwing them on the ground 
floor of a shed. A few weeks later these pieces again 
came under my notice. | found them colored a beau 
tiful tight greenish blue, through and through, and 
emitting a damp stable-like odor A few weeks’ ex 
posure to sun and rain apparently effected no change 
in the wood other than removing the odor Will some 
of your readers explain this to me through the columns 
of the Scienrivic AMERICAN, C, B. FOWLER, 
Anacostia, D, C. 
a eel - 
Uniformity of Fleet Individuals, 
To the Editor of the Scientiric AMERICAN 
ing to have read a letter from Mr Leh 
ent number of the Seren AMERICAN 
TO erat i gi mprovements, or 
hink would be such, upon his suggestions. 
First of all, | must say that I have alwdys felt, as 
he does, that it was ridiculous to place the two 
“Maines,” of 18 knots, In the same squadron as the 
two “Kentuckys,” of only 16% knots; or the two “Ala- 
bamas,”’ of 17 knots, with the “Indiana,” of 15%. 
it seems to me, however, that Mr. Lehmann, in his 
proposed rearrangement, has overlooked the following 
facts 1. Three of the later “Connecticuts,” which he 
includes in it, will not be commissioned until the be- 
ginning of 1908, about. 2. The “Texas” has been put 
out of commission permanently. 3. According to his 
proposition seven ships would have to go about 11,000 
knots, in addition to voyages already ordered. 
Besides these points he advocates four squadrons 
containing eight, five, four, and six ships, respectively, 
whereas it is to be preferred that all squadrons should 
be of the same size; at least, all in the same fleet. Mr. 
Lehmann, I may add, has slightly underrated the speed 
of the “lowa,” “Oregon,” two “Kentuckys,”’ and one 
or two of the other ships. 
For all these reasons, then, I propose the following 
arrangement: 
North Atlantic Station. 
Firet battleship squadron: Three “Maines,” two 
‘Connecticuts.” Speed, 18 knots. 


Second battleship squadron: Five “Virginias.” 
Speed, 19-19% knots, 
Third battleship squadron: Two “Alabamas,” two 


“Kentuckys,” one “Iowa.” Speed, 16% knots. 

First cruiser squadron Two “Tennessees,” one “St. 
Louis,” two “Columbias.” Speed, 22-23 knots. 

Asiatic Station. 

Second cruiser squadron Four “West Virginias.” 
Speed, 224% knots 

Third cruiser squadron Two “West Virginias,” two 
“St. Louis.” Speed, 224% knots. 

Fourth cruiser squadron: Two “Albanys,’ 


two “Ral- 
elghs.” Speed, 19-20% knots. 
Pacific Coast Station. 

Fourth battleship squadron: One “Alaba.na,” three 
“Oregons.” Speed, 15% knots. 

(And perhaps) Fifth cruiser squadron: Four “Chat- 
tancozas Speed, 16% knots. 

it will be observed that each of the squadrons in 
the Atlantic would contain five ships, and each of those 
in the Pacific would contain four ships, in this ar- 
rangement; also that it would only be necessary to 
transfer three large ships from one seaboard to the 
other, as against seven, according to Mr, Lehmann’s 
proposition, 

In conclusion, I thoroughly agree with him that 
such en arrangement into squadrons homogeneous in 
speed, would greatly increase the efficiency of our 
battle fleets. 

This was, moreover, proved by the performance of 
the five “King Bdwards,” in the recent British maneu- 
vert AurReD JAKOS, JR. 

Watermill, L. L 





A recent dispatch from France announces the death 
on September 5 of Albert Tissandier. Tissandier, ac- 
companied by his brother Gaston, who was still more 
widely known as a navigator of the air, gained great 
fame by making a successful flight from Paris on 
October 14, 1870, during the siege by the Prussians. 
The brothers made several unsuccessful attempts to 
reenter the beleaguered city by means of a balloon. 
Albert Tissandier was born at Anglure, Department 
of the Marne, in 1839, and some twenty-five years later 
began his active career as an architect. He was later 
sub-inspector of works of the city of Paris, and was 
afterward attached to the staff of the Opera. After 
the Franco-Prussian war the two brothers devoted 
much time to the study of aerial navigation, and made 
a number of ascensions, during one of which they 
ascended to the height of nearly 8,000 yards. Gaston, 
who was not only widely known as an aeronaut, but 
as a distinguished chemist and well-known writer on 
scientific subjects, died September 8, 1899. 
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Magelasen Synthetic Clay.—The HRediscovery of a 
Lost Plastic Material and Modeling Method, 

Throughout Greece and Italy may be found large 
collections of terra cotta figures of ancient divinities 
and mythological heroes, most of which are fashioned 
with remarkable skill, and many of which reach an ar- 
tistic perfection that seems well-nigh unattainable by 
modelers of our own day. Tanagra figurines we call 
them, for the reason that those first brought to public 
notice, as well as some of the most beautiful examples 
since found, came from the cemetery of Tanagra in 
Beeotia. 

How these figurines were made has puzzled every 
sculptor that has ever examined them. That they 
were baked during some stage of the process of their 
making seemed certain. Beyond that nothing was 
known, Attempts to secure the same effects in mod- 


ern clay have p n mal failures. The use of the 
material was not confined to small figures Indeed 
statues of considerabk ize were often fashioned in 
this ancient cla Thus the colossal group at Monte 


Cavallo in Rome was probably first modeled in clay, 
dried, and then copied in bronze or marble. 

One characteristic is common to ancient clay or 
terra cotta statuettes and large works in clay. With- 
out exception they are provided with one or more ori- 
fices. In the Tanagra figurines the orifice is usually 
very large and square and is located in the back. It 
has commonly been regarded as a means of suspena- 
ing the model from a hook, The presence of the open- 
ing in larger works, hardly intended for exhibition in 
that fashion, has never been satisfactorily explained. 
It has been suggested with more reason that the open- 
ings were provided for the escape of vapor. 

Every modern sculptor and every modern physicist 
knows the impossibility of securing a satisfactory 
bond between clay and wood or iron. In drying or 
baking the object the iron invariably expands, and 
clay, as its water evaporates, shrinks, with the result 
that it cracks on its iron support and eventually 
crumbles away. That some support must have been 
used in ancient terra-cotta figures of more pretentious 
dimensions, mechanical considerations would alone 
presuppose; that they dried or that they were baked 
without cracking is a startling inconsistency in the 
light of modern experience. 

A Norwegian sculptor, Christen Daa Magelssen, 
after a study of these ancient masterpieces extending 
over a period of more than thirty years, a study which 
has involved countless experiments with various plas- 
tic materials, has discovered the secret of the ancient 
modeler’s success. Contrary to current archeological 
supposition, that success was not due to superior crafts- 
manship, but to the choice of a material which would 
lend itself to the utmost freedom of treatment, which 
gave no unpleasant reflections, due to the presence of 
unneutralized alumina, and which could be dried or 
fired without cracking and without dropping from its 
support. The composition of that material, or at least 
a material resembling it in its attributes, Mr. Magels- 
sen has discovered. 

A long, painstaking study of Greek tanagras con- 
vinced Mr. Magelssen that the figures had been built 
over an inflammable core, and then fired, with the 
result that the core was burned out, leaving the figure 
intact. Because such a feat was impossible with mod- 
ern clay, impossible because the clay would crack on 
the core, he was convinced that the ancient modelers 
used a clay differing in physical properties from that 
with which modern sculptors are familiar. 

Broadly stated, Mr. Magelssen has invented a synthet- 
ic clay. He crushes to a powder any natural rock, such 
as granite and gneiss, rich in silicates and alumina, in 
short, a rock resembling clay in chemical composition 
as closely as possible, and to this powdered rock he 
adds sulphuric acid and iron sulphate in quantities 
varying with the chemical composition of the particu- 
lar rock employed. No organic matter of any kind is 
added, wherein this synthetic clay differs most from 
the clay of nature. Clay is the only substance which 
when fired is preserved in permanent form. The im- 
purities, such as organic matter, are the cause of the 
clay’s cracking over iron or wood. 

Magelssen clay has been examined and approvingly 
commented upon by the foremast archeologists and 
sculptors of Europe—-among them such noted authori- 
ties as Mr. Cecil Smith, of the British Museum; G. 
Kérte, of the Imperial German Archeological Institute 
of Rome; Vilhelm Bissen, the Danish sculptor; Luigi 
Guiglielmi, an Italian sculptor who fills a professorial 
chair at the Accademia di San Lucca; and Mr. Franklin 
Simmons, a well-known American sculptor, residing in 
Rome. 

The chief characteristics of Magelssen clay are its 
remarkable plasticity and its ability to withstand in- 
tense heat without shrinking or cracking. Small 
heads and figures made from this synthetic clay bear 
so striking a resemblance to antique Tanagra figurines 
that Mr. Magelssen’s theory of the process which was 
probably employed by the ancient modeler seems most 
plausible. The objects are built over a core of wood 
shavings or the like, which core is burned out. An ori- 
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fice is naturally provided for the escape of the gas and 
smoke, in order to avoid‘ distortions which might be 
produced by the internal pressure of the vapors. This 
explains the significance of the large opening which ig 
invariably found in Tanagra figurines, and which, as we 
have stated, was long thought to have served as a 
means of suspending the object from a nail, despite the 
circumstance that the opening was sometimes most un- 
happily located for such a purpose. Iron rods may be 
used as supports for larger works, and the clay wil] 
adhere to them without the slightest danger of de- 
stroying the bond between the two diametrically op- 
posed materials during firing and subsequent cool- 
ing. Casting in plaster is unnecessary. It is, there- 
fore, possible to model groups of colossal size, to 
bake them together with the iron skeletons by which 
they are upheld, and to point them out in marble from 
Mr. Franklin Simmons gives it as his 
opinion that Magelssen clay “is beautiful to work in, 
as the artist is able to finish his work more rapidly 
than in the common clay; also to see the forms more 
clearly, thus being surer of what he does.” To the 
same plasticity, and above all, to the felicitous light 
effects, Mr. Magelssen attributes the wonderful tech- 
nique of the ancient sculptor. Mr. Magelssen has lec- 
tured with success in Rome on his process and hopes 
shortly to deliver a public address in New York. 


the dried clay 


Industrially the invention is of vast importance, in- 
asmuch as it is now possible to shape clay into coils, 
thin bent pipes, and thin and light vessels of any size. 

—_—_— ee tO 
Floating Oysters, 

Some time ago an oyster-breeder in Morbihan, 
named Martine, called the attention of the Acad- 
émie des Sciences to the appearance of unknown 
alge that threatened to ruin the oyster-beds estab- 
lished at the mouth of the river Vannes. These 
alge (which the breeders called ballons—balloons) 
assume the form of little brownish-green leather 
bottles or wine-skins, which stick to the oysters, and 
which, microscopic at the start, very soon reach 
the size of a large hen’s egg. Formed of a very thin, 
elastic and rather frail coat, these bottles, usually 
full of water, fall in upon themselves at the moment 
of low tide. They become empty then by the rents in 
their exterior; but, in virtue of their elasticity, they 
fill up again with air. At the return of the tide, they 
thus form a float more than sufficient to raise wp the | 
oyster that serves them as support. Therefore at each 
great tide, when the beds are wholly uncovered, the 
oysters are seen to disappear in the offing upon this 
automobile alga. 

According to M. Bornet, we here have to do with 
the Colpomenia sinuosa, very frequent in all warm 
seas, abounding notably in the Mediterranean and in 
the tracts adjacent to the Atlantic. It was pointed out 
for the first time at Cadiz at the beginning of the last 
century, and has never been seen farther north. It no 
doubt came upon the hull of a vessel, and, having 
found in the gulf of Morbihan a suitable water, it 
multiplied there. Hitherto no other effective means 
has been found of combating this alga, than to sweep 
the beds with prickly fagots. It is to be hoped that 
a rigorous winter will be sufficient to cause it to dis- 
appear. 

+ 
The Current Supplement. 


Dr. Alfred Gradenwitz describes the Boffalora- 
Ticino power plant in the opening article of the cur- 
rent SuprLeMENT, No. 1608. Excellent illustrations 
accompany his text. The second installment of the 
digest of regulations and instructions concerning the 
denaturation of alcoho! is published. Mr. Henry Hess 
writes most instructively on ball and roller bearings. 
To the naval reader the article on the minor navies 
of the world will be found of interest. A very good , 
review is presented of the fixation of atmospheric 
nitrogen as it was discussed at the German Bunsen 
Society. Those who are under the impression that 
the present popularity of reinforced concrete is a fad 
will have that impression removed by the excellent 
article on the progress and logical design of reinforced 
concrete, The splendid treatise on mercury vapor 
apparatus by Percy H. Thomas is concluded. Prof. 
A. E. Outerbridge presents a very good summary of 
recent progress in metallurgy. The Parisian Museum 
of Accident Prevention is described and illustrated. 
The accidents which are prevented are those caused 
by factory machinery. 


_— 
>see 


The Frahm apparatus for frequency or speed meas- 
urement by means of resonance—either mechanically 
or electrically set up—with one or more of a series of 
vibrating tongues of known periodicity has now been 
in use for over two years, and has proved very satis- 
factory. Numerous attempts to make it a self-record- 
ing instrument have, however, failed, chiefly owing to 
the friction between the recording pen and the paper. 
This difficulty, says the Electrical Engineer, has beea 
overcome by making thie record photographically. 
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An Electrical Method of Testing Mineral Waters. 

Mineral waters can be tested easily by the new elec- 
tric method which consists in finding the electrical 
resistance of the water. D. Negreano, of Paris, shows 
that this resistance is almost always a physical con- 
stant and has a given value for each kind of water, 
thus showing the difference between it and other min- 
eral waters. This method may prove to be a valuable 
one in practice. The following are some of the values 
which he found for some of the leading mineral springs 
of the Continent, giving the values in ohms per cubic 
centimeter at 18 deg. C. Caciulata spring, Roumania, 
328; Slavic No. 1, 114; No. 3, 48; No. 6, 27.5; Vichy 
Celestins, France, 140; Vittel, Grand Source, 500; 
Evian, Cachet, 1,280. Other tests showed that the re- 
sistance diminished with the temperature, and provided 
the interval is not too large, the resistivity R; ata 
given temperature, compared with the resistivity R at 
the standard of 18 deg. C. can be expressed according 
to the following equation R, = R [1 — a (t—18)], 
in which a is a coefficient of temperature variation which 
is found for each specimen. Generally a is near 0.02. 
For the above series of mineral waters, the values of a 
are as follows: 0.019; 0.24; 0.023; 0.024; 0.023; 0.027; 
0.026. The important point about the above researches 
lies in the fact that the resistivity of natural mineral 
waters seems to be constant at a given temperature 
and it is also different from the value of artificial or 
imitation mineral waters stated to be obtained from 
the same springs. As an example, Vichy Celestins 
water showed 140 ohms per cubic centimeter at 18 
deg. C., while artificial Vichy water showed 112 ohms. 
With Evian water the results were 1,280 and 1,120 
ohms respectively. These results show that the method 
can be easily applied in detecting mineral waters and 
guarding against imitation. : 

— >+o+e apemenmne 
Origin of the Pearl. 

The origin of the pear! in the shell of the oyster, or 
other bivalve or mollusk, has been the object of a con- 
siderable amount of investigation and speculation. 
Among the more recent studies of the subject may be 
noted those of M. Seurat, recorded in the Comptes 
Rendus. This naturalist finds that in pearl oysters 
from the Gambia lagoons, in the South Pacific, the 
pearls are due to a small worm—a sort of tapeworm. 
In cysts on the body and mantle of the oyster he has 
found true pearls surrounding a nucleus which he has 
shown to be one of these worms. Like other tape- 
worms, this one, concerned in the production of pearls, 
requires a second host in which to complete its de- 
velopment. And M. Seurat considers that the ray is 
the second host in this case, for he has found in the 
spiral intestine of this fish small tapeworms, which 
he regards as the adult form of the larval worm of 
the pearl oyster. The author has named this new 
species of tapeworm Tylocephalum margaritiferae. 
The view has been held that the pearl is a secretion 
formed, as it were, in self-defense for the surrounding 
and isolation of an injurious foreign body. 


Suggestions for the Deaf, 

In the apartment of Mrs. Anna M. Town, of Utica, 
N. Y., is an arrangement of electrical lights that is of 
practical service to those who cannot hear the ringing 
of the door bell and telephone bell. When the tele- 
phone bell rings in the rear of the apartment, a bril- 
liant light flashes up in the front room and remains 
lighted until turned off. x 

This light is so arranged that it flashes into the 
looking-glasses of three rooms. A light can be placed 
in every room if desired. The electric door bell is ar- 
ranged in a similar way, the light being of another 
color. The arrangement has been in use two years, 
proving satisfactory and inexpensive. Most deaf people 
can hear over a telephone. By adopting this plan a 
telephone is quite as useful to a deaf person as to one 
who can hear. In case of illness, when the ringing of 
bells is to be avoided, this arrangement seems an ad- 
mirable one. When the lights are used, the beil is 
also retained. A movable bulb that can be taken to 
any part of the house is a great convenience. The door 
bell in that case is silent. 








Marconi Stations in Canada, 

The Canadian government is still further extending 
the organization of the Marconi stations, which they 
have established for communication with ships, and 
from point to point along the coast. When two new 
stations at Father Point and Seven Islands are com- 
pleted, there will be a continuous Marconi system 
from Quebec right up to Labrador on the one side, 
and to Cape Race on the other. 


_— 
>? 


According to the Engineering and Mining Journal 
Manganese bronze has practically driven aluminium 
bronze out of the market, or to such an extent that 
the disparity in the quantities used is very great. This 
condition has taken place not because of the superior- 
ity of manganese bronze over aluminium bronze, but 
because it is cheaper—containing nearly half zinc— 
and may be more easily cast, 
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THE BATTLESHIPS “ DREADNOUGHT” AND “SOUTH 
CAROLINA,” 

Popular interest in naval affairs varies greatly with 
the events of the hour. Just now it is particularly 
keen, having been stimulated by the recent and very 
successful trials of the battleship “Dreadnought’— 
the first battleship designed and built since the Japa- 
nese war to embody the lessons of that famous strug- 
gle. Moreover, a few weeks prior to these trials, the 
contracts were let for the construction of two United 
States battleships, the “South Carolina” and the 
“Michigan,” which also have been planned to meet the 
modern conditions of naval warfare as exemplified in 
the same war. On the following page, these two types 
are shown in a spirited picture, which affords an ex- 
cellent opportunity of comparing their likenesses and 
very marked differences. The “Dreadnought” was 
completed in September of the present year, and the 
“South Carolina” and “Michigan” are to be completed 
in the spring of 1910. 

By the courtesy of the Japanese government the 
British Admiralty was allowed te have a represent- 
ative on several of the Japanese warships during the 
whole series of operations. They were present on the 
battleships that fought on August 10 to repel the great 
sortie at Port Arthur, and they were also présent in 
the conclusive battle of the Sea of Japan. They 
brought home with them a large amount of valuable 
data, which was placed at the disposal of the Chief 
Naval Constructor, Sir Philip Watts; and it was this 
information that determined the salient features of 
the “Dreadnought.” The novel characteristics of the 
ship, then, are based upon the fellowing lessons of the 
war: 

First, the enormous superiority of the 12-inch gun 
when used at the long ranges at which future battles 
are likely to be fought. 

Second, the advisability of mounting the battery so 
as to obtain a maximum concentration of fire in every 
direction. 

Third, the guns must be so positioned with regard 
to each other that the blast of one gun shall never 
inconvenience the crew of any other gun. 

Fourth, the advantage of mounting all guns behind 
heavy armor, and, if possible, within turrets. 

Fifth, the advisability of as wide a separation as 
possible of the gun positions, so as to limit the de- 
structive effects of a well-placed shell. 

Sixth, the necessity of reducing to a minimum all 
top hamper, such as masts, boat cranes, stays and 
shrouds, and superstructures built of light shell plat- 
ing, which serve merely to intercept and burst high- 
explosive shells. 

Seventh, the marked advantage of large displace- 
ment in affording lofty gun platforms and superior 
stability in a seaway. 

Eighth, the undisputed advantages, both strategical 
and tactical, of high speed and generous coal supply. 

Lastly, and perhaps most important of all, the neces- 
sity of providing several armored positions (conning 
towers), from any one of which the fighting of the ship 
may be carried on. 

Let us now see in what way provision has been 
made in the “Dreadnought” to meet these require- 
ments. 

First, the armament consists of ten 12-inch, 45-cali- 
ber guns of a new pattern, with the unprecedented 
service velocity of 2,900 feet per second, capable of 
penetrating 22 inches of armor at 3,000 yards and 
17% inches at 5,000 yards. 

Second, by mounting three of the turrets on the 
center line of the vessel and one on each broadside, 
and cutting down the forecastle deck to the level of 
the main deck in the line of dead-ahead fire of each 
of the turrets on the broadside (the decks and bulk- 
heads being specially strengthened to resist the blast), 
the “Dreadnought” can concentrate six 12-inch guns 
dead ahead or dead astern and eight 12-inch guns on 
each broadside. 

Third, the turrets have been so situated with regard 
to each other, that in no position in which the guns 
can be brought to bear will their blast inconvenience 
the gun detachment in any of the other turrets. 
When the guns of the two turrets on the beam are 
firing dead ahead, the detachment in the forward gun 
turret on the forecastle deck will-be well up above the 
line of blast. When these guns are firing astern, the 
two after turrets on the main deck will be too far 
removed to be seriously affected. 

Fourth, all the 12-inch battery is mounted within 
revolving turrets protected by 11 inches of sloping 
Krupp armor, equivalent in its resisting qualities to 
at least 15 inches of vertical armor. Throughout all 
the engagements of the Japanese war the gun detach- 
ments that were housed within the heavy turrets were 
practically immune from the effects of shell fire. 

Fifth, the principle of wide separation, which has 
proved to be so advantageous in land operations as, 
for instance, in the advance of an attacking body o” 
infantry, is of equal importance as a defensive element 
in the placing of the guns and their gunners on a 
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warship. The principle has been admirably worked 
out on the “Dreadnought,” where the 12-inch turrets, 
as viewed from the broadside, are separated by fully 
100 feet of distance from center to center of turrets. 
The chances of a single shot doing injury to two tur- 
rets is very remote. Similarly, shots aimed oat the 
ship as a whole must be limited in their destructive 
effect to a single turret, its guns, and its gunners. 

Sixth, the masting of the “Dreadnought” is asif- 
supporting, that is to say, it does not depend upon 
shrouds and stays to be held in place; and it is of enor- 
mous strength. Each mast consists of a tripod made 
up of three steel tubular legs of great stiffness, anc 
this tripod arrangement renders it impossible for a 
single high-explosive shell to bring the mast down. 
One of the legs might, indeed, be entirely shot through, 
and the structure yet retain sufficient strength to stand 
erect. Moreover, stays and shrouds, which are par- 
ticularly vulnerable to high-explosive shelis, are done 
away with, even the smokestacks being unstayed and 
self-supporting; and, except for a short superstructure 
at the after end of the forecastle deck, the ship is free 
from light deck houses and structures which, as the 
Japanese war showed, merely served to intercept aud 
burst the shells. 

Seventh, the large displacement of 18,000 tons and 
the broad beam of 82 feet enable the “Dreadnought” 
to carry her guns at a great elevation, the axis of the 
forward pair being 34 feet above the water line, and 
the axis of the other guns from 26 to 28 feet above 
the sea level. Moreover, her great size conduces to 
slow movement and long easy roll in a seaway—most 
important considerations for the gun pointer. 

Eighth, on the high seas just as much as upon land, 
mobility is of prime importance; for mobility means 
the power not only of concentrating in force and 
quickly at some desired point in the enemy's country, 
or upon the high seas, but it also means the ability 
tc make a rapid change of formation while the tactics 
of the actual fight are being developed. In this re- 
spect the “Dreadnought,” which has recently shown a 
sea speed of 211% knots an hour on a continuous run 
of 172 knots, is most favorably placed. She is driven 
by quadruple turbine engines; and the fact that ber 
coal consumption is probably about 1.5 pounds per 
horse-power hour, coupled with her large coal capacity 
of 2,700 tons, will give her an unusually wide radius 
of action at cruising speeds. 

Lastly, at least one great naval battie of the Japa- 
nese war, the sortie of August 10, was lost by the Rus- 
sians at a time when matters were going pretty evenly 
between the contestants, because at a critical moment 
the conning tower and bridge were wrecked by a sin- 
gle 12-inch shell, the admiral killed, and the ship left 
without a controlling hand. The “Dreadnought” is 
provided with three separate conning towers, each pro- 
vided with a complete set of telephones, telegraphs, 
etc., from each of which it will be possible to fight the 
ship. One of these is immediately below the navigat- 
ing bridge at an elevation of about 45 feet above the 
water line; .the other is just forward of the aftermost 
smokestack, and the third is located between the two 
after turrets. 

Altogether, it must surely be admitted that, consid. 
ering how soon after the war the plans of the “Dread 
nought” were decided upon, Sir Philip Watts has 
turned out an exceedingly powerful and effective ship. 

Our own battleships, the “South Carolina” and 
“Michigan,” are equally creditable designs. When we 
consider that they are of 2,000 tons less displacement 
than the “Dreadnought,”. it must be admitted that in 
offensive quality, at least, they are, in proportion to 
their tonnage, fully the equal of the British vessel 
On the other hand, the “Dreadnought” is already in 
commission, having successfully completed her speed 
and gunnery trials; whereas it will be over three 
years before the “South Carolina” goes into commis 
sion. The armor on our ships is slightly heavier, and, 
being smaller vessels and shorter, they present smaller 
targets, and therefore are less liable to be hit; al 
though this is somewhat offset by the fact that the bis- 
ger ship takes longer to sink, and can stand a propor- 
tionately larger amount of hammering. Taking the 
military features of the “South Carolina” seriatim, as 
in the “Dreadnought,” we find that: 

First, she carries eight 12-inch, 45-caliber guns, hav- 
ing a service velocity with nitro-cellulose powder of 
2.700 feet per second, and that her shells are capable 
of penetrating 19 inches of armor at 3,000 yards, and 
15 inches at 2,000 yards. 

Second, by mounting one of each pair of turrets, 
forward and aft, some 8 feet higher than the adjoin- 
ing turret, a maximum arc of training is obtained for 
all of the guns, four guns firing dead ahead and dead 
astern and eight on either broadside. 

Third, the above system of mounting serves also te 
obviate all difficulties from blast interference; for cur 
naval designers are satisfied that, even when one pair 
ef guns is fired directly across the roof of an adjotn- 
ing turret, there will be no serious inconvenience 
caused to the gun crews, The excellent character of 
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the port shields which are mounted on the chase of 
the gun and the new method of constructing and 
locating the sighting slits, is depended upon to pre 
vent the entrance of the blast into the turrets 
Fourth, all of the main batter 8 mounted within 
elliptical turrets protected by 12 inches of inclined 
armor 
Fifth, the one serious criticism which can be made 
against these ships is due to the bunching of the tur 
ind their guns in two positions with the two con 
ning towers closely adjacent Each of these positions 
offers a very tempting mark to a gunner who has once 
got the range to a nicety This is a feature, however, 


which was doubtless thrust upon our designers by the 
limited displacement allotted by Congress for these 
ships. and it is a defect which will doubtless be cor 
in our next and larger battleships 

Sixth, to the same controlling element of limited 
displacement is to be attributed the crowding of the 
masts, boat cranes, and smokestacks into a limited 
position amidship High-explosive shells would be 


liable to produce pretty bad wreckage on this portion 
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be a vessel of high speed. Further indication of this 
is seen in the three new, so-called armored cruisers 
“Invincible,” “Inflexible,” and “Indomitable,” of the 
British navy, which are to carry the same number of 
12-inch guns and to have the same all-round concen- 
tration of fire as the “South Carolina” and “Michigan,” 
but are to be of over 17,000 tons displacement and are 
to have a speed of 25 knots an hour. 

Our future battleships will undoubtedly be true to 
the traditions of our navy in mounting an exceedingly 
believe that this tradition 
should not be carried to the extent of preventing their 
speed being brought up considerably nearer to the 


powerful battery; but we 


21\%-knot mark, as now set by the “Dreadnought.” 
The value of speed was established beyond all question 
by the events of the Japanese war. 
sethan i>-<-6->- 

A New Process of Color Photography. 

A new photography has been 
brought out by Prof. Lippmann. In order to reproduce 
the colors of the object we must first have the sen- 
sitive plate keeping the trace of the differences which 








process for color 
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When the positive plate is replaced by the negative, all 
the other colors now pass, and we receive the com. 
plementary color at the other end. Here the place 
which the color has in the spectrum is shown by an 
opaque line, and such a ray could not now fall on the 
slit. To resume, when the positive plate is put in 
place in the spectroscope, it only lets pass the light 
which fell during the first exposure of the plate. With 
the negative plate, we have the complementary. 

To apply this principle to color photography, M. 
Lippmann devised the following apparatus. The slit 
is replaced by a closely-spaced set of narrow slits, the 
whole resembiing a set of fine lines, ruled to 125 per 
inch. This screen is fixed at the opening of a photo- 
graphic enlarging apparatus, carrying at the other end 
a plate-holder, while in the center is a converging lens. 
In front of the lens is a small-angle prism with its 
edge parallel to the lines of the screen. The image to 
be reproduced is thrown on the screen. Then the plate 
is developed and the negative (or positive) put back 
in place. With the positive plate, when the latter re- 
ceives white light at the back, we have the original 
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Yiew Showing Forward and Starboard 12-Inch Gun Turrets, Forward Conning Tower, Bridge, Tripod Mast, and the Midship Conning Tower Forward of 


the After Smokestack. 
THE “DREADNOUGHT” 


of the ship. However, the main battery is sufficiently 
far removed forward and aft to escape any danger of 
the turrets being jammed by falling debris of masts 
or smokestacks 

Seventh, the gun command, forward, is excellent, the 
foremost pair of guns being fully 24 and the adja 


cent palir feet above the sea level. The smaller size 


of the “South Carolina” necessitated cutting down the 
quarter deck, so that the aftermost pairs of guns are 
respectively 8 feet lower than the corresponding for 
ward guns 

Eighth, the proposed speed of the “South Carolina” 
is 18% knots, and she has a maximum coal supply of 
2,200 tous, beth of which features, having in view the 
excellent offensive and defensive qualities of the ship, 
ere ali that could be reasonably expected in a 16,000 
ton veasel 

Lastly, the “South Carolina” and “Michigan” are 
previded, each of them, with two separate conning 
towers, one at the forward and one at the after end of 
the superstructure 

As regards the future, there can be no doubt that 
the big battleship has come to stay, and that she will 





are found in the radiations coming from the same in- 
cident beam, thus analyzing the beam, and second, the 
incident light must afterward give the corresponding 
color effect. He proposes to use the principle of the 
prism, and this may give the desired solution. A 
photographic spectroscope is composed of a slit, prism, 
lens, and sensitive plate, and the light which falls on 
the plate is here separated into its component parts. 
It remains to show that the apparatus is reversible 
and that we can re-form the light which entered the 
slit. Suppose the plate to be developed and then put 
back in place. If red light had fallen on the slit, there 
would be a red image of the slit on the screen. Mak- 
ing a positive plate of the image we form as it were a 
second slit which corresponds to the first slit. We 
must now make the action reversible, and such is the 
case, for when we light the positive plate by white 
light, we have only the red light at the other end. 
Thus the red light of the first instance corresponds to 
the red of the second case. The same applies to other 
colors. When the positive plate is exposed to white 
light, the slit receives a light which has the same com- 
position as what was given during the first exposure. 





The Ship Was Built in Eighteen Months. 
LEAVING PORTSMOUTH FOR HER TRIAL TRIP. 


image, with its natura! colors, seen on the screen, 
Each line of the ruled screen acts like a spectroscope 
slit, and at a distance the eye does not see the separa- 
tion, so that the image seems continuous. In the ex- 
periment, a spectrum was thus reproduced by means 
of the positive plate. A red and green glass screen was 
placed over the ruled screen, and it was reproduced 
again, and also with its complementary colors. The 
prism must have a small enough angle so that each 
spectrum has a smaller length than one space between 
the lines of the screen. As to the negative or positive 
plate, it appears like a series of white and black lines, 
but when examined by a glass we see the zones be 
tween the lines, corresponding to each small spectrum. 

In an article on “Prehistoric Iron,” the Industrial 
World states that during Roman occupation from the 
middle of the first century to 411, England had @ 
commercial iron industry, which has been continuous 
to the present time. The Swedish industry has been 
continuous from the thirteenth century, or earlier. In 
America the first successful attem’* at iron making 
was at Lynn, Mass., in 1645. 
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Tame Trout. 
BY CHARLES F. HOLDER. 

Among the interesting localities of the Pacific coast 
the Bay of Monterey is pre-eminent I believe Dr 
Jordan estates that here are found more distinct var- 
leties of fishes than in any one locality on the coast 

Ceitainly this is not confined to fishes, as a few 
days ago when angling for salmon in their sea run 
in the bay, I saw a strange assortment of inverte- 
brates, among them the physalia or Portuguese man 
of-war, 80 common in the tropics 

in a recent article | described some tame sea-lions 
it Santa Catalina At Santa Cruz, in the St. George 
Hwtei, one of the proprietors is much interested in 
fish culture, and in the office of the hotel he has a 
smal! tank containing perhaps fifty trout ranging in 
size from five to eight inches in length, some possibly 
longer They are rainbows, brook trout, and steel- 
heads, and are absolutely tame I first noticed that 
when I went near the tank they crowded to the front 
and iined up, facing me, eager for something, and I 
found this to be due to the fact that at this time 
the owner fed them He was kind enough to extend 
this prerogative to me, and handing me some chopped 
meat, red and inviting, asked me to hold it over the 
tank 

I have seen the rainbow rise to the lure in its native 
wilds; seen it leap for the fly; but this was the first 
time | ever saw one leap at myself. No sooner did 
my fingers appear over the water than half a dozen 
fishes surged up, and one big fellow almost cleared 
the water and seized the meat, while the others fought 
to take it from my hand It was a strange and ex 
traordinary spectacle. I had often in wading down a 
rout stream for this same game, approached a pool 
er riffe with the greatest care, maneuvering to make 
the right approach to get the wind behind meso that I 
could make the longest cast and have my fly literally 
appear to drop out of a clear sky or come down stream 
naturally to the fish heading up; but here were the 
same fishes fighting to nip my fin 
gers, and absolutely as tame as 
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A MOTOR THAT RUNS BY LIGHTNING. 
BY ©. FRANCIS JENKING, 

When a glass rod is rubbed with a silk cloth, it 
acquires the property of attracting light objects. It 
is electrically charged with a charge of high tension 
and small quantity A stick of sealing wax acquires 
like properties, but on proper investigation it will be 
noted that the charges are dissimilar. If a pith ball 
be suspended between the glass rod and the rod of 
sealing wax it will oscillate, contacting with the rods 
in turn, taking first a positive charge from the one 
and exchanging it for a negative charge from the 
other. The pith ball, after taking up a positive 
charge, for example, swings away from the rod be- 
cause it is repelled by the like charge of that rod, 
and at the same time it is attracted by the unlike 
charge on the other rod. So the oscillations continue 
until the charges on the two rods are again in natu- 
ral equilibrium. 

The machine illustrated herewith is based on this 
phenomenon, and in its simplest form consists of a 
thin glass or mica disk supported on pivotal points 
and well balanced. This disk has five armature sec- 
tions of tinfoil overlapping the edges of the disk at 
five equidistant points. Enveloping the disk also at 
equidistant points are four metal field poles, each 
field pole electrically connected with the field pole 
diametrically opposite. Each pole has a thin brush 
mounted thereon, which contacts with the armature 
sections as they pass thereunder. As there are five 
armature sections and but four field poles, some 
one of these brushes is always in contact with an 
armature section If, now, one pair of opposite field 
poles be positively charged and the other pair be 
negatively charged, some one of the armature sec- 
tions receives a charge of like sign with the field pole 
enveloping it. The armature section is, therefore, 
immediately repelled, and moves away from the field 
pole and toward the next field pole, to which it is 
attracted for like reason. As it passes under the 





cats | say cats, as these trout 
rubbed their sides against my hand, 
and seemed pleased at the attention 
I was giving them 

Even more interesting was the ex- 
hibition given by the owner He 
would indicate certain fishes that 
were a certain age and say that 
they were not so tame as others, 
theveh | could see but little differ 
ence All were marvelously tame; 
indeed, the owner had raised them 
from “fry and had always han 
ad 
in the water they crowded about, 


ed them. As he placed his hands 





and appeared to enjoy being lifted 
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Vaccine for Tuberculosis, 

Drs. Calmette and Guerin of the Pasteur Institute 
of Lille have finally discovered a vaccine which wil] 
render humanity immune from the dreadful scourge 
of tuberculosis. 

Dr. C. Guerin, with regard to infection from tuber- 
culosis and its remedy, says: 

“Many experiments having demonstrated that tuber- 
culosis bacilli destroyed by heat or other agents pass 
through the walls of the intestines as readily as living 
bacilli and are found in the mesenteric ganglions and 
lungs, we experimented with the object of discovering 
whether young animals, such as calves and kids, that 
had been made to swallow two doses, the second forty- 
five days after the first, of from 5 to 25 grammes of 
dead bacilli or bacilli whose virulence had been modi- 
fied, could endure with impunity the injection of a 
meal of 5 centigrammes of fresh tuberculous matter 
taken from a cow, matter which would be surely in- 
fectious under ordinary conditions. We are now con- 
vinced that bovine bacilli destroyed by boiling for five 
minutes or simply heated during the same period will, 
for five months and even for a longer time to which it 
is not now possible to fix a limit, vaccinate perfectly 
against virulent infection through the digestive or- 
gans 

“We shall before long make known a detailed ac- 
count of our experiments as well as others in pro- 
gress, for which we have used treated bacilli from 
various sources and bovine bacilli treated by iodine 
and by hypochlorite of lime. Our belief, founded on 
experiments, now is that young calves may be vaccin- 
ated by a simple intestinal absorption of bacilli sub- 
jected to heat, and that this method of vaccination 
is not dangerous. 

“If further careful experiments should justify the 
application of this method as a preventive against bo- 
vine tuberculosis, nothing can be urged against its 
application in the case of human beings. We think it 
will be possible to guard children against natural in- 
fection by giving to them a few days 
after birth, and again a few weeks 
later, a very small quantity of tu- 














berculous bacilli of human and bo 
vine origin subjected to heat and 
mixed with a little milk. The only 
precaution absolutely 
and vne not always easy to apply, 
would be to guard children thus 
vaccinated against all tuberculous 
contamination for a period at least 
of four months. Special nurseries 
might be founded for new-born in- 
fants of tuberculous parents, where 
they might be protected against all 
tuberculous germs until they had 
acquired immunity through vaccin- 
ation. We believe that these dif- 


necessary, 








up, and the spectacle—to me, at 

least-—of a big trout lying com- 

placentiy in his hand out of water 

and perfectly at ease and comfortable, was remarkable. 
{ tried the same experiment with a wild trout later, 
and the performance did not appeal to the trout. 

At Brookdale, about five miles above, Santa Cruz 
in the mountains, the county has established a large 
trout hatchery from which the streams of the neigh 
borhood are stocked Here one may see trout of all 
sizes and ages, an attractive spectacle. It was in- 
teresting to note how quickly they felt or heard a 
noise I happened to be standing by a large tank of 
bie rainbows when the little narrow-gage train came 
down the mountain | could hear it a mile or two 
distant, and the trout noticed it at once, and their 
fright increased until the train reached the hatchery 
when they displayed every evidence of alarm and fear. 

—— t+ Ore _ 

Geodetical ovservations have shown that the density 
of the earth’s crust is variable, but they have not 
given any positive indications of the depths to which 
these observed variations extend All calculations of 
the depths of subterranean variations in density and 
of the mountain compensation have, therefore, to be 
pased on arbitrary assumptions of depth The fact 
that the plumb-line seems generally to respond readily 
to the results given by the pendulum perhaps justifies 
the infereace that the observed variations in the den 
sity of the earth's crust are not deep-seated. If an 
abnormal amount of matter exists in the crust near 
the surface, it will exercise direct effects upon plumb- 
lines and pendulums in the vicinity, but if it lies at 
a great depth its effects, especially on plumb-lines, 
will be less perceptible Col. Burrard has taken 
several instances of abnormal pendulum results from 
the table, and has found in each case direct response 
from the plumb-iines at neighboring stations. This 
conformity could hardly ensue if the variations in 
density extended to greater depths than thirty or forty 


mil Our results do not justify us in asserting that 








no deep-seated variations in density exist, but they do 
justify the belief that the variations in density which 
have been discovered are apparently superficial. 


A MOTOR THAT RUNS BY LIGHTNING. 


brush of the latter field pole the charge is given up 
for one of unlike sign, and the armature section is in 
turn repelled by this field pole. Similar phenomena 
are taking place at each of the other field poles, and 
continuous rotation at high velocity is maintained. 

To increase the torque, a battery of armature plates 
were mounted on a single shaft, and all the like 
armature sections in a row (parallel to the shaft) 
were connected together. Thus a larger capacity in 
each of the five armature sections was secured. The 
field poles were likewise connected together. But 
one set of brushes were required. These brushes were 
arranged to contact with the armature sections only 
just after each had passed the median line of each 
field pole. Therefore the motor always turned in the 
same direction. Any suitable source of high-tension 
current sufficed for power, as, for example, an induc- 
tion machine. A charged glass rod held to one and a 
charged sealing-wax rod held to the other of the field 
posts was sufficient to cause considerable rotation of 
a single-disk motor. 

In experiments in wireless telephony a pole sup- 
porting wires fifteen feet above the roof of a two 
story frame house was used. It was noticed that on 
the occasion of storms there would be sparking at the 
gap in a plug cut-out block on the instrument table. 
It was found that on connecting the motor between 
the points, that is, so that one field pole was in me- 
tallic communication with the earth and the other with 
the aerial, the motor would run, beginning some little 
time before the rain began to fall. It was also no- 
ticed that the motor did not always behave similarly; 
sometimes it would revolve rapidly, while upon the 
occasion of other storms the torque would be 
weak. 

As the force of attraction and repulsion is in pro- 
portion to the capacities of the opposed surfaces, it 
would seem that a motor of considerable power might 
be constructed to run by static current taken from 
the passing clouds, and this is suggested as a line of 
research of not unpromising results, 


ficulties would be readily overcome 
in order to insure such immense ad- 
vantages as those gained by render- 
ing humanity refractory to tuberculosis contagion.” 
— —> +o 
The World’s Paper Consumption, 

The Revue Scientifique recently discussed the con- 
sumption of paper by the principal nations of the 
world as reflecting modern progress of civilization be- 
cause of its extensive use for printing purposes. It 
places the United States in the front rank as the 
greatest paper-producing country of the world, with 
an annual output of 639,734 tons (avoirdupois). Ger- 
many follows with an annual production of 393,683 
tons, England 246,051, France 196,942, Austria 147,706, 
and Italy 123,026. 

One American corporation is declared to be the 
greatest paper manufacturing enterprise in the world, 
possessing 31 factories with 96 continuously running 
machines, the company using almost as many ma- 
chines as are operated in Italy and the Netherlands al- 
together, and its annual production exceeds that of 
all the paper factories in Austria-Hungary and almost 
equals that of all the British ones. Its capital amounts 
to more than $110,000,000. While America leads in 
production, Germany has become the largest exporter 
of this article, with 51,000 tons annually, England fol- 
lowing with 49,210, the United States 16,880, and France 
13,090. The United States export goes principally to 
South America, but also to Canada and Australia. Not- 
withstanding its large production England remains a 
good buyer, having imported 147,706 tons last year. 

Regarding the direct consumption of paper it is an 
interesting fact that the United States leads with an 
annual figure of 38.6 pounds per capita, England com- 
ing next with 34.3, Germany 29.98, France 20.5, Austria 
19, Italy 15.4, Servia showing the lowest European fig- 
ure, 1.1; India shows only 0.22 and China 1.1 per 
capita. Nearly half of the paper manufactured in the 
world is used for printing purposes. Twenty per cent 
is absorbed ip the trades and industries. Almost an 
equal proportion is applied for official and school pur- 
poses. The remaining 10 per cent serves the demand 
for private use, 
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TWO RECENT FIRE-FIGHTING INVENTIONS. 
Fire-fighting ind life-saving apparatus have for 
years prest a profitable field for the inventor. 
Countles ces of this character have been invent- 
in all countries, and many of these 


ed and patented 

are to-day use by the fire departments of various 
cities. Two recent inventions on similar constructive 
lines and for a like purpose are illustrated herewith. 
They con ute, substantially, the combination of a 
water tower and a fire escape for persons trapped in 
burning buildings. In each of these apparatus the 
principle of the lazy tongs has been util- 


ized in the construction of an extensible 
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mounted on a motor wagon of a construction suited 
to the apparatus. 

The invention of Holm, while similar in principle 
to that of Lampé, is rather simpler in construction. 
The truck has the usual pairs of wheels, which are 
independently steered and are provided with motors 
to drive the machine. At the center of the platform 
is a second motor, which by means of intermediate 
gearing raises or lowers the lazy tongs constituting 
the tower. The inner ends of oppositely projecting 
rods are provided with gears, which mesh with the 
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the carriage, by means of which powerful streams of 
water can be forced through the hose and nozzle, As 
in the device invented by Lampé, the lazy tongs of 
Holm’s apparatus are cross-braced and stayed t« in- 
sure the rigidity of the tower. Adjustable struts are 
mounted at the sides of the truck, and have rods 
which can be thrust downward upon the ground to 
steady the whole framework whien the device is in 
operation 
The trucks of both designs are provided with the 
usual guiding mechanism, and means for braking 
when necessary. It will be understood 
that with slight modifications both could 





tower mounted upon a truck. The first is 
the invention of Wilhelm Lampé, of Baden 
Baden, Germany, while the second is at- 
tributable to John Holm, of New York. 

In Lampé’s device the portable tele- 
scopic tower, built upon a wagon or truck, 
is provided with extendable platforms, 
which can be set at different points ac- 
cording to the height of the floors in the 
burning building from which the people 
are to be rescued. In principle it is, 
roughly, not unlike the great storming 
towers employed by the Romans in cap- 
turing beleaguered cities. These were 
wooden structures provided with swinging 
platforms which could be pivoted outward 
and which, when the towers filled with 
armed men had been pushed against the 
wall, were swung outward from the side 
of the structure on to the top of the wall, 
and provided a bridge across which the 
besiegers could rush upon the fortifica- 
tions. The similarity, however, ends with 











the principle of the construction, for the 

utilization of the later device is not for 

the purpose of destroying human life, but 

for the saving of endangered beings. Lampé's tower 
is provided with a double arrangement of ladders and 
with the necessary number of the railed extendable 
bridges to enable the device to be utilized at several 
different floors simultaneously. The platforms are 
mounted at the junctions of every second pair of the 
legs constituting the lazy tongs, and each platform is 
provided with a gangway reaching to the windows. 
The hinged platforms can be let down collectively by 
a single operation from a vertical position against 
the side of the tower, and are held horizontally by 
chains running from the top of the tower to the end 
of each. 
a comparatively small space upon the body of the 
When the tower is elevated, 
a system of telescopic rods attached to the frame- 


The entire framework can be collapsed into 
truck which carries it. 


work is used to steady the apparatus, the rods having 
their ends resting upon the ground and acting as 
struts or braces. The tower is raised 
and lowered by a system of wind- 
lasses and chains, which can be eith- 
er mechanically or manually operat- 
ed. The truck may be drawn by 
horses in the conventional manner, 
or, if preferred, the tower can be 


Lampé Tower in Its Depressed Position for Transport. 


gear of the motor, and the rods, in turn, are secured 
to the primary beams of the lazy tongs, which are 
pivotally mounted to the frame of the truck. The 
driving motors of the carriage, and the motor for 
raising or lowering the tower, receive current from 
storage batteries carried in the usual manner upon 
the body of the vehicle. 

At the upper end of the tower is a platform pro- 
vided with railings, and having gangways at the sides 
which may be pushed out toward the burning build- 
ing to provide a bridge from the windows to the plat- 
form. At the center of the platform is a rotatable 
base which carries the usual fire nozzle, and which is 
provided with a hose leading to the body of the car- 
riage to carry a stream of water to the nozzle. As the 
device is intended for service not only as a life-sav- 
ing device and as a water tower, but as a fjre engine 
as well, it is provided with a pump on the body of 
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Lampé's Tower Extended With Gange 
Ways Out in Both Directions, 


Holm’s Tower Partially Erected, 


TWO RECENT FIRE-FIGHTING INVENTIONS, 





Holm’s Water Tower Extended 
to Its Full Height, 


be used as movable scaffoidings in con 


structive work for towers chimneys, 


bridges, and the like, or as observation 
towers for military purposes, or, for in- 
stance, as stations for heliograph refiec 
tors, searchlights, or wireless telegraphic 
outfits. 
—--- — + 0+ ee - 

To cause paint to adhere firmly to gal 
vanized iron, the United States government 
has adopted specifications competiing the 
use of vinegar for washing the surface pre 
paratory to painting This is said to 
roughen the surface, thus giving the paint 


«ident 


better opportunity to adhere 
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Business circles of Prague, Austria, have 
viewed with appreciative interest the estab- 
lishment of a commercial intelligence bu 
reau by the American consul, U. J. Ledoux 
as a special department of his office. Need 
less to say, the object of the innovation is 
the closer study of market conditions and 
ee ke the facilitating of business connections by 
assuring the exchange of commercial intel 
ligence between the countries interested. [It 
appears that this simple application of modern busi- 
ness methods to modern consular duties has created 
no little favoyable discussion in Austrian and German 
business circles, and promises to be productive of 
valuable results. 

The system, which is planned primarily to obviate 
as much as possible the usual troublesome correspon- 
dence in seeking information or the placing of orders, 
is based on up-to-date methods of indexing and filing 
manufacturing and business information, price lists, 
catalogues, etc., as well as technical and trade liter 
ature. In addition, lists of exporters, importers, buy- 
ers and sellers of goods of all classes are kept en 
hand for reference. A special room has been previded 
for the uses of the Commercial Intelligence Depart 
ment, and has been equipped with the best of modern 
business furniture. This room contains over a hun 
dred periodicals filed on numerically indexed holders 

Each publication is also alphabet 

- ically indexed on record cards, as 

cording to title and subject mai 
ter treated, while articles of spe 
cial interest are likewise reeord 
ed for reference. Filing cases ar¢ 


ice lists, 


provided for catalogues, pr 
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Lampeé’s 4 en in Operation a: 
a Burning Building, 
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circulars, small samples, photographs, etc., while record 
ecards of merchants, merchandise, and other important 
ommercial data are similarly treated. Manufacturers 


and others here and abroad are requested to send what 

ever information they believe to be of value in this 

connection 
- > +0+ > —_— — 

MOTOR CAR FOR WHITEWASHING RAILROAD TUNNELS. 
a THE ENGLIGH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 
rhe Central London electric railroad runs through 

the heart of London to a southwestern suburb, It is 

constructed on the deep-level tube principle, 
with the up and down tracks running 

Although the 

lin is on’y about seven miles in length, 


through separate tunnels. 


there are thus about fourteen miles of tube, 
irrespective of short lengths at crossovers 
and junctions Because the cars are but 
slightiy smaller in cross-section than the 
tunnels, it is impossible to paint the tubes 
in the ordinary manner The problem is 
still further complicated by the fact that 
trains run for nearly twenty hours during 
the day Painting by hand is obviously im- 
possible. The Board of Trade, however, de 
mands that the tunnels and rails be thor- 
oughiy examined once in the course of every 
twenty-four hours. During this interval the 
railroad authorities periodically treat the 
ironwork to a protective coating. As ordi 





nary oll paint cannot be employed for the 
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trast with the ones seen beyond the arch, the latter 
being twisted into a dozen different forms. They 
present a striking example of the effect of wind storms 
on the desert, as their distortion is due almost en- 
tirely to the action of the air currents in bending 
them, when young plants, into various positions. 

Compared with varieties of the yucca found in Flor- 
ida and portions of the Southwest, the specimen shown 
in the illustration is truly enormous in its propor- 
tions, being really a tree in height and the size of 
the stem. 
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strument being provided with about fifty gilded plati- 
num points in a bundle working in a vertical diree- 
tion, at a very high rate of speed. The application of 
this instrument causes bleeding of the skin, the prick. 
ing treatment being accompanied in some instances 
with a galvano-caustical or electrolytical treatment 
by means of special needles. 

In some instances an anesthetic is used, the chlore. 
thyl spray being employed. In most cases, however, 
the patients are able to endure the rapidly-repeated 
pricking without inconvenience. One or two treat- 
ments per week are sufficient to restore very 
abnormal noses to their normal color within 
a month without destroying the excessive 
blood vessels or leaving any scar. In many 
cases the galvano-caustic or electrolytica} 
needles are not utilized, although they may 
be employed in combination with the rapidly- 
repeated pricking of the electric motor-driy- 
en instrument when found necessary. 

—_— — + Oe ——— 
Seaweed Burning in Norway, 

Along the shores of Joderen, on the south- 
west coast of Norway, the seaweed grows 
in veritable forests; not the common grass 
variety, but actual trees from five to six 
feet in height, with stems like ropes and 
leaves as tough as leather. It begins to 
sprout in March and April, and gradually 
covers the ocean bed with a dense, impene- 
trable brush. In the fall the stems become 








purpose, whitewash is utilized, the material 
being mechanically applied to the walls by 
a special system devised by Mr. G. C. Cun- 
ingham, M. I. C. E., 
the railroad One of the ordinary electric 


the general manager of 


motor-propelled passenger coaches withdrawn from 
service has been converted for the purpose In the 
front of the car is the driver’s compartment, while 
at the rear end is a circular frame, from the center 
of which radiate in all directions a series of twenty 
pipes arranged equidistantly. tach @f these 

pipes has a double branch attached to its outer 


THIS CAR WHITEWASHES ONE OF THE LONDON TUBES, 


An electric pump forces whitewash from a tank in the car through the radially-arrangea 


nozzles mounted at the rear, 


A NOVEL ELECTRICAL MEDICAL TREATMENT. 
BY FRANK ©, PERKINS. 
The accompanying illustration shows the arrange- 
ment of a new and interesting German electric motor- 
driven instrument for treating red noses. This instru- 


tender, the roots release their suction-like 
grip on the rocky bottom, and the autumn 
winds wash it ashore in such great quan- 
tities that it looks like a huge brown wall 
along the entire coast. The fall crop is of 
comparatively small value. The only use that can be 
made of it is for fertilizing purposes, because it is 
only in the spring that it can be successfully burned, 
and at this time there is such a demand for it that 
every stalk and leaf is gathered as if it were pure coin. 

The weed-burning season is the busiest of the 
year, and every member of the household is 
drafted to assist in gathering, drying, and burn- 





end, fitted with fine nozzles. These pipes are 
carried out as far as possible, leaving only a 
space of some six inches between them and the 
walls of the tube, the lowest nozzle being fixed 
at a height corresponding with the level of the 
car floor, which is only a few inches above the 
level of the track in the tunnel 

The seats within the car have been removed 
entirely to make room for a large rectangular 
tank of eight hundred gallons capacity. This 
tank is filled with whitewash. From this tank 
extends a pipe leading to an electric driving 
pump, from which in turn extends another de 
livery pipe to a small cylinder in the center of 
the nozzle frame. The cylinder feeds the branch 


pipes 








ing. At the close of each clear day the whole 
coast seems to be aflame from thousands of bon- 
fires that are kept burning far into the night. 
This is one of the many natural resources that 
has unexpectedly developed in Norway, and no 
one ever dreamed twenty years ago that this 
seemingly worthless weed would in a few years, 
as a source of income, surpass the fisheries, 
which have been the mainstay of the people of 
that country for ages, nor rival that of agricul- 
ture in one of the leading agricultural districts 
of Norway. Yet such is the case to-day; and 
those who are fortunate enough to own land 
abutting the seashore, can reap the most profit- 
able crop of the year. Owners of farms located 








The car is driven through the tube at a speed 


of about four miles an hour. The electric pump 

forces the whitewash through the branch pipes 

at the rear, distributing it in a fine spray from the 
forty nozzles upon the whole internal surface of the 
A perfect and even coat- 
Because of the liquid 
state of the whitewash, only a very thin coating is de- 


tunnel above the track level 
ing is in this way applied 


posited upon the ironwork at one time, about three 
applications being required to cover the walls 


THE ELECTRICAL TREATMENT FOR RED NOSES. 


ment was designed by Prof. Lassar, of Berlin, and is 
said to be a most efficient means of remedying the ab- 
normal redness of the nose, usually caused by en- 
larged blood vessels. 

By Prof. Lassar’s method, a vibrator or concussion 
instrument is operated by an electric motor, the in 


where the weed seems to have a predilection to 
drift can burn as much as 3,000 pounds a year, 
which sells for from $2.25 to $3.75 a pound. 
The annual income to Norway from seaweed ashes 
amounts to about $150,000. tvery fisherman knows 
the difference between aiga and tang. Only the for- 
mer can be used as raw material for the iodine and 
chloriodic industry; tang is entirely worthless. But 
of the different kinds of alga, it is immaterial, or near- 
ly so, whether one makes use of the large, 
strong stalks or the broad-leaved kind; when 





sufficiently Owing to the comparatively 
slow speed at which the car travels, every 
part of the tronwork is thoroughly treated, 
and yet at the same time the coating is not 
sufficiently thick to peel off. 

With this device it is possible to white 
wash the whole length of the tunnels with 
at least one coating in a single night, when 
the trains have been suspended. As a two- 
and-a-half-minute train service is in oper 
ation throughout the whole working day, the 
whitewashing car cannot carry out its func- 
tions during this period without seriously 
interfering with the traffic, so that it is 
brought into operation immediately the last 
train has completed its journey. 

ee ee . 
A HUGE ARCHED YUCCA TREE. 

As ts well known, the varieties of the 
yueea plant in the Southwestern States and 
in Mexico are so numerous and varied in 
size, that some of them are exceedingly pic- 
turesque 

This illustration of a yucca tree in the 
Mojave desert gives an idea of the huge pro- 
portions to which this particular species 
often attains. Its lower part really forms 
an immense arch, the center of which is sev- 
eral times the height of the horse standing 
beneath. In fact, the distance from the 
ground to the highest portion of the arch 








the weed is carefully handled, one can 8s 
cure an excellent product. If tang is burned 
with alga the value is decreased consider 
ably, but notwithstanding this fact the mix- 
ture is not infrequent. 

After the burning the ashes are carefully 
gathered, packed, and shipped to all parts of 
the world. The subsequent treatment of the 
ashes is veiled in scientific mystery. They 
contain many valuable chemical properties 
among which iodine is the most important. 

—_____+ @+e______— 
An Interesting Type of Roman Villa 
Unearthed at Caerwent,. 

An unusual type of Roman villa has been 
unearthed on the site of the ancient Roman 
encampment in Britain at Caerwent. The 
remains have been found to be in an excel- 
lent state of preservation. A departure from 
the conventional practice of the Romans in 
the designs of their residences, as revealed 
by previous excavations in the country, is 
the provision of extra rooms abutting on the 
four sides of the courtyard. In the base 
ments two completely perfect heating de- 
vices or hypocausts were found, together 
with the peculiar blue tiles utilized by the 
owners for conducting the heat from the 
stove in the basement and radiating i# 
through the upper rooms of the dwelling. 








is nearly thirty feet. The specimen illus- 
trated is of symmetrical proportions in con- 


AN ARCHED YUCCA TREE, 


In the basement some exquisite specimens of 
Roman paving were moreover unearthed. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices, 

SUSPENSORY DEVICE FOR ELECTRIC 
LAMPS.—S. R. Beit, Tuscaloosa, Ala. The 
device comprises a  spring-controlled drum 
around which is wound a duplex flexible con- 
ductor for both supporting an electric lamp 
and supplying electric current thereto, elec- 
trical connections being employed between the 
and one of the terminals of each of the 
forming the conductor. An attaching 
member for attaching the device to a ceiling 
support is employed, together with 
hangers for the drum and electrical connec- 
tions between fuses held by such member and 


the drum. 


drum 
wires 


or other 


Of Interest to Farmers, 

PEA-HARVESTER.—H. M. CuisHotm, By- 
ron, Ga. The invention relates to improve- 
machines for harvesting cow-peas. 
is drawn forward the stripper 
will be rotated, removing the pea-pods from 
the vines and depositing the pods into the 
body of the machine; and the body may be 
readily regulated or adjusted as to height from 
the ground. 

DEHORNING IMPLEMENT.—S. T. Wicks, 
Denver, Col, In this invention the improve- 
ment is in that class of implements which is 
particularly adapted for dehorning calves or 
very young cattle and which comprises a 
blade, having opposite and converging cutting 
edges adapted to make a draw cut in removing 
the horn, 





ments in 
As the machine 





Of General Interest, 

METAL PROTECTING-SOLE FOR FOOT- 
WEAR.—W. J. Linwoop and JENNIE BENNETT, 
Raton, New Mex. The invention pertains to 
improvements in boots and shoes, 
the object being to provide a device of this 
character that will be light, yet strong, and 
adapted to readily yield to the varying move- 
ments of the boot or shoe, and therefore not 
cramp the wearer's foot Novel means secure 
the device to a boot or shoe. 

ART OF PRODUCING 
PaSCHKE, New York, N. Y. 
lates to the bituminous mastics formed and 
capable of employment in a cold state and 
without the application of heat of any sort, 
so that the article may be produced as ex- 
peditiously as common mortar and applied in 
essentially the same manner. It possesses 
not only the advantages of eliminating the 
use of heat In all forms, but also that of an 
entirely waterproof composition, ¢specially use- 
ful where ceilings, or an- 
alogous structures are to be produced, 

PROCESS OF SMELTING COPPER MATTE. 
—W. Kemp, Tucson, Ariz, Ter, Mr. Kemp's 
invention pertains to smelting, and more par- 
ticularly to a smelting copper 
matte so as to produce black or metallic cop- 
per directly therefrom. The process readily 
saves seventy-five per cent of the cost of the 
process ordinarily used in converting. It is 
of peculiar value to smelters who work on a 
small scale and who find it necessary to ship 
the so-called “fifty-per-cent matte.” The proc- 
ess is done in a single operation. 

EDUCATIONAL DEVICE.—R. D 
Sandusky, Ohio This device assists 
a teacher in instructing a class in mathe- 
matics, particularly in addition, and saves time 
of a teacher in dictating problems and the 
student's time in writing them, it being pos- 
sible for the teacher to quickly and accurately 
designate the boundaries of figures on a chart 
in columns, the figures within which columns 
are to be added, and for the students to lo- 
cate and rule off the boundaries without in- 
jury to the chart. 

HAND-BAG.—A, 


soles for 


MASTIC. H. 
The invention re- 


waterproof walls, 


process for 


MITCHELL, 
simple 


WiIcHARD, Jersey City, 
N. J. In the present patent the invention has 
reference to improvements in hand-bags or 
similar receptacles, the object of the inventor 
being the provision of a hand-bag or the like 
with a combined handle and frame, thus re- 
ducing the cost and simplifying the construc- 
tion. 


LIFE BELT OR PRESERVER.—P. C. 
Perrin and H. L. Des ANGEs, New York, 
N. Y. This life-preserver, constructed pref 


erably of balsa wood and treated to render it 
fireproof and waterproof, is thoroughly dur 
able and serviceable. The manner of forming 
the straps renders them almost indestructible, 
by fire or weather. By extending the straps’ 
ends down between the buoyant blocks and con- 
necting them with the binding-wire a secure 
construction is produced, while the manner of 
fastening the belt-straps to the preserver in- 
sures retaining the strap in position, and en- 
abling it to be réadily grasped and tied by 
the user. 


LIFE-RAFT.—P, C. Perri and H. L. Des 

‘GES, New York, N. Y. The object of the 
inventors is to provide a life-raft with a 
Suspended platform enabling the occupants to 
Stand partly submerged, thus increasing the 
carrying capacity of the raft and yet to permit 
the platform, when desired, to be connected 
rigidly with the raft in the plane thereof, so 





that the raft may be utilized in the usual 
Manner, 
TOOTH-BRUSH HOLDER. E. J. Hype, 


Spokane, Wash. Novel features permit the at- 
tachment of the holder in a vertical position 
om a wall or the like, adapt it to completely 
incase a brush, afford a transparent side wall 


for exposure of the brush while therein, afford 
spring-pressed end walls therefor that re- 
spectively serve as a lid and bottom for the 
holder and enable the convenient insertion 
and removal of the brush, provide drainage for 
the holder and means for ventilation for the 
holder to quickly dry the brush held therein. 

RETORT.—P. Jackson, Macon, Ga. The 
object in this instance is to provide a retort 
more especially designed for extracting tur- 
pentine from pine wood and arranged to permit 
of conveniently loading or charging the re- 
tort with the wood to insure proper destructive 
distillation of the wood and to allow dumping 
of the residue after the extracting process is 
completed. 

BEVERAGE-SPOON.—H, Morcan, Cripple 
Creek, Col. The improvement is in spoons for 
mixing and straining beverages such as are 
usually dispensed in retaurants, bar-rooms, 
and the like, the object being to provide a 
spoon that may be quickly and readily, changed 
from mixing to straining position, thus saving 
considerable time in the mixing and straining 
of drinks. 

CAMERA,—E. L. Hatt, New York, N. Y. 
One purpose of the invention Is to provide a 
simple and economic construction of camera 
wherein a prism is employed to reflect an 
image upor the focusing-glass and conveniently- 
operated means for obtaining an accurate 
focus by the movement of the lens-carrying 
section of the camera-box. The same inventor 
has also procured a patent on another camera, 
the purpose being to provide one of the type 
in which the shutter is connected with the 
focusing-mirror in such manner that when the 
mirror is brought to focusing position the 
shutter will be carried out of the focal plane 
of the lens and whereby when the mirror is 
carried up to effect an exposure the shutter 
is automatically carried to working position 
relative to the lens and is also automatically 
operated, 

DRAWING-BOARD.—H. D. GRINNELL, New 
York, N. Y. The invention provides means by 
which a long sheet or continued web of paper 
may be safely held in position convenient 
for drawing and any part of the web or sheet 
exposed at will. This is done by providing 
a frame or board having two drums on which 
the paper is wound, the drums being connected 
to devices by means of which they may be 
rotated simultaneously in the same or opposite 
directions, thus enabling the sheet to be 
moved over the board and by turning the 
drums oppositely the sheet may be stretched 
firmly over the board. 

ORE-CONCENTRATOR.—P. A. Harpwicx, 
Colorado City, Col. In the present invention 
the improvement has reference to apparatus 
for concentrating ore, and Mr. Hardwick has 
for his principal object the provision of an ef- 
fective ore-concentrator which in this instance 
is especially adapted for the saving of the 
float values. 

GAGE.—A. D. F®LLows, East Auburn, Cal. 
In this case the invention refers to gages 
and more particularly to those adapted for 
use with shingling-hatchets or similar tools. 
Its principal objects are to provide a simple 
and inexpensive device which may be readily 
attached to the tool. 

FRAME FOR’ FILTER-PAPERS.—A. M. 
VAUGHAN, Richmond, Va. The purpose of the 
frame is to facilitate the folding and placing 
of a filter-paper within a funnel. More 
specifically, the object is to produce a frame 
for this purpose which may be readily oper 
ated in applying the paper and in folding the 
same to conform to the shape of the funnel. 





Hardware, 


BORING DEVICE.—J. Press, New York, 
N. Y. In this case the invention relates to a 


new and improved boring device for use in 
conjunction with an ordinary brace and bit te 
enable the operator to bore a hole at right 
angles with the surface of the object in which 
the hole is bored. 

COMBINATION-TOOL.—C. Nreisen, Middle- 
town, Conn, The purpose of the inventor is 
to provide a tool especially adapted for use 
by machinists, but which is also of value to 
all mechanics, and which may be used as a 
scriber, a carpenter's square, a compass-gage, 
ete., and to so construct the tool that it will 
be simple, compact, durable, and economic, and 
convenient of arrangement and manipulation. 





Machines and Mechanical Devices, 

COMPOUND SPRING-LEVER.—W. V. GiL- 
BERT, “Niton,” East Wood road, South Wood- 
ford, London, England. This is an elastic or 
resilient device practically in the nature of a 
compound lever, and serves upon being actuated 
by one motion, as by being compressed in 
one direction or opposing directions from its 
normal condition, to impart or allow a plural- 
ity of motions in various directions and, in 
recovering its normal condition upon being 
released from said pressure or actuation, to 
impart or allow corresponding plurality of 
motions reciprocal to those caused or allowed 
by said actuation. 

LAND-LEVELER.—J. J. Jensen, Goshen, 
Idaho. The invention pertains to improvements 
im machines for leveling ground or land and 
making roads, lawns, and the like, the object 
being the provision of a leveler of simple and 
novel construction which may be easily manip- 
ulated to scrape the dirt from high places and 





dump it in low places.» 


Prime Movers and Their Accessories, 

APPARATUS FOR LUBRICATING, — M. 
CASTELNAU, 28 Rue de Washington, Paris, 
France, This invention is based on a new 
principle as to the lubrication of engines. This 
principle is characterized in the first place by 
a process for the plentiful and perfect lubri- 
cation of the members subjected to friction, 
the lubricant being applied and acting clear 
of any contact with the gases, steam, vapors, 
and the like which are at work. It is charac- 
terized in the second place by the almost total 
recovery of the lubricant used. It is applicable 
to any kind of engine or motor, and can be 
applied either to distributing-pistons or to 
driving-pistons, 





Railways and Their Accessories, 


RAIL-JOINT.—W. Notan and C. H. Pearce, 
Aspen, Col. The invention is an improvement 
in rail-joints. The lateral wing of the fish- 
plate underlies the inner end of a brace and 
also abuts at its outer edge against a shoul- 
der of the tie-plate and is braced thereby on 
opposite sides of the brace, as well as beneath 
the brace, in the operation of the device. The 
tie-plate may be spiked down or otherwise se- 
cured to the tle, as may be desired. 

STEP-HOLDER FOR CARS.—J. Epwanps, 
New York, N. Y. ‘The invention refers to 
running-boards or steps of street-cars, such 
as used usually at the sides of so-called “sum- 
mer” cars. Where such cars are operated on 
double tracks, it is usual for the inner board 
or step, which is disposed over the devil-strip, 
to be turned up out of the way, this step being 
usually mounted upon pivots or hinge connec- 
tions for this purpose. 





Pertaintng to Recreation, 

TOP-SPINNING PISTOL.—J. W. Etera, 
Cleveland, Ohio, Assignee, J. W. Hencxp, 
No. 3609 Park Avenue, 8.W., Cleveland, Ohio. 
The pistol is designed to rapidly rotate the 
top and eject it at its muzzle. The object 
of the inventor is to produce a simple and 
effective device, harmless, easily operated, and 
manufactured at a small cost. It consists of 
a casing assembled together to simulate a 
pistol, having means at its muzzle to hold a 
top and means to be forcibly projected in the 


to engage the periphery of the top, giving it a 
sharp twist and at the same time eject it 
from the muzzle. 





Pertaining to Vehicles, 

SWINGLETREE.—A. De L. Litre, Game- 
well, N. C. The inventor provides a swingle 
tree In which the strain of starting a load 
will be relieved by the spring action, so that 
injury to the draft devices, as well as to the 
team, will be avoided, and he arranges the 
tension-spring in such manner as to prevent 
any danger of breaking or injuring the same, 
so that he provides an efficient and durable 
device at a small cost. 

CAR STOP.—G. L. HoLLIneswortnH, Silver- 
ton, Colo., patents a car stop for special use 
in connection with mine cars, and arranged to 
automatically stop the car when the latter 
reaches the place of dumping. The stop, which 
is secured in proper position on the tiles be- 
tween the rails, is in the form of a vertically 
rocking lever, one end of which is to be auto- 
matically engaged by the front axle of the 
car, the opposite end of the lever having a 
fork which receives the rear axle and pre- 
vents further forward movement of the car. 


ATTACHMENT FOR ELASTIC TIRES.— 
W. H. VioLerr, Piceance, Colo. The improve 
ment of this patentee relates to a means of 
protecting the tires of automobiles and bicycles 
and preventing punctures. An auxiliary tire 
of thin metal encircles the usual elastic tire 
and is apertured for receiving in close rela- 
tion plugs of special form madé¢ in attachable 
sections adapted to be quickly placed in posi- 
tion on the auxiliary tire or removed there- 
from. 

DUMPING-WAGON,-—P. Pinto, New York, 
N. Y. This invention provides improvements 
in the class of wagons used for trucking or 
heavy carting in which the box or wagon 
body is adapted to be turned or tilted for 
dumping the load. The wagon body may be 
moved to either side when it is desired to 
discharge the load at the sides, or it may be 
moved to the rear to discharge the load at the 
rear. 

TRUCK.—C, H. Ricwarpson, Dover, N. H. 
The invention refers more especially to hand- 
trucks for barrels, boxes, and the like, though 
applicable to the handling of other freight or 
merchandise ; and one of the objects is to pro- 
vide a structure of this kind which is inex- 
pensive to manufacture, besides being strong 
and easily handled. Means are provided for 
loading and maintaining a load upon the truck 
and for releasing the same when desired for 
facilitating the unloading. 





Designs, 

DESIGN FOR A CLOCK-CASE.—E. Enar.r, 
New York, N. Y. Mr. Ehrie has invented an 
ornamental design for a clock-case, which com 
prises at its upper part a circle or case sur 
rounded by scroll work of very graceful lines, 
and supported by nude figures of two boys 
posed in the lower scroll work. 

Notge.—Coples of any of these patents will! 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 





barrel by a spring when released by a trigger | 


Business and Personal Wamis’ 


READ THIS COLUMN CAREFULLY.—You wii 
find inquiries for certain classes of articles numbered 
in consecutive order, If you manufacture these gooas 
write us at once and we will aend you the name and 
address of the party desiring the information, Im 
every case it is mecessary to give the 
mumber of the ingutiry. 

MUNN & OO, 





Catalogue free, 
looms for 


peta tron Works. Chicago. 
wenautry No. GA34.—Wamtes, power 
Ving wire cloth 
Yor mining engines. J, 8. Mundy, Newark, N. J. 
Inquiry No. 8425.—Wanted, name and address of 


the manufacturer of the Kose automatic Knife and 
razor grinder. 


“U. 8.” Metal Polish. Indi lis, Samples free. 

Inquiry Ne. 8426.—Wanted, manufacturers of 
Cart st hooks and eyes for connecting leather and 
hide rope banding. 

Handle & Spoke Mchy. Ober Mfg. Co.. 
Chagrin Falls, O. 

Inquiry No. 84:27.—Wanted, names of parties en- 

red in preparing seal skins for shipment. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Inquiry Neo. 84 ~Wanted, manufacturers of 
heavy screw presses, screw jacks and screw punches. 

1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, 4. Y. 

Inquiry No. 8429.— uted, manufacturers of 
hand heaters employing see combustion fuei. 

Meta! Novelty Works Co., manufacturers of ai! kinds 
of light Meta! Goods, Dies and Metal Stampings our 
Specialty. 43-47 8. Canal ma Chicago. 

Inquiry No, S430.-' anted, manufacturers of « 
newly invented rotary engine of &2 h. p., the cylin- 
der being contained wit 4 a I2-inch fiywbeei. 

The celebrated * Hornsby-Akroyd ” safety ot! engine, 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. B. 138th St., N. ¥. 0 

Inquiry No. $431.—Wanted, a macvine for mak- 
ing tamales. 

Manafacturers of patent articies, dies, metal 
stumping, screw machine work, bardware specialities. 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Canal &t., Chicago 

Inquiry No. 8432.~—For manufacturers of tloor 
scrapers and smoothing devices. 


Inquiry No. 543. Wanted, a machine, similar 
to a typewriter, tor t eo use of the biind, for writing 
musical scores. 
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Notes 
and Queries. 


HINTS TU CORRESPONDENTS. 

Names and Address must accompany all letters or 
ne attention will be paid thereto. This is for 
our information and not for publication, 

References to former articles or answers should give 
date of paper and page or number of question. 











Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in tind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 

tised in oar columns will be furnished with 
oaiventie of houses manufacturing or carrying 


the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or labeled. 


A Reader asks a question, but does 
not even give his place of residence nor date 
his letter. He is respectfully requested to 
read the first Hint which stands at the head 
of the Query Column every week. Although 
the statement is perfectly piain in meaning 
we yet recelve every week more than one letter 
without name or address. 

(10182) H.C. D. asks: Being a eon- 
stant reader of your valuable paper, I take 
the liberty of asking you to kindly inform me 
through your Notes and Queries column 
whether the following statements which ap- 
pear in the Encyclopedia Britannica (vol. x1, 
pages 66 and 67) are correct. Under the head 
ing “Gravitation,” paragraph 2, it emys: 
“Movement of a Falling Body.—Our knowledge 
of the ultimately 
founded on observation and experiment, it will 
be convenient at this point to describe the ex- 
periments by which a knowledge of the laws 
of motion of a falling body may be aseer 
tained. We shall first describe these exper! 
ments, and then we shall discuss the laws to 
which we are conducted by their eid. A _ be- 
ginner is apt to be surprised when he is told 
that a heavy and a light body will fall to the 
ground in the same time if let drop from the 
same height. Yet nothing can be easier than 
to prove this important fact experimentally 
Take a plece of cork in one hard and a butlet 
in the other, and drop these two objects at 
the same moment from the same height, They 
will reach the ground together. Nor will the 
results be different if we try a stone and a 
plece of wood.” On page 67 it says: “The 
various experiments to which we have re 
ferred suffice to establish the very Important 
result that the time occupied by a body iy 
falling to the surface of the earth, if dropped 
from a point above it, Is Indevendent of the 
mass of the body as well as of the materials 
of which the body is composed.” 1 always un- 
derstood it to be a well-known fact that the 
velocity of falling bodies depends mpon the 
specific gravity and the density of the medium 
through which they pass, and I am therefore 
at a loss to understand the meaning of the 


force of gravitation being 





the invention, and date of this paper. 


paragraph referred to. That the above para 
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Dental bite taker, L. H, ¢ rawford. ‘ 
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Dental instrument for slitting and remov 
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ing cap crowns, L, Dollar 
Desk lid support, J. Herzog 
Digging or excavating apparatus, 


Newman . . oe 
Dish washing mac hine, “Ww M. Campbell.... 
Display rack, T. J. MecBlhenie ........- : 
Display stick, I. Gilsey .....-+eeeeeeeeees 
Distilling apparatus, G “Shs csp 0des f 
Distributer, Whipple & Blaisdell.... . 
Distributing box, H. H. Hornsby... 
Door closer and check, W. K. Henry 
Door hanger, J. H. Burkholder . 
Doubling and twisting — Gre gory 

Hewitt ° eee 





Draft evener, W. H “Reeves euge 

Drilling machine, R. Wheater ......... + 833,1 
Drum and cymbal beater, C. G. Conn...... 833,706 
Dust collecting or absorbing substance, B. 

Singer eee oe es . eee ee - 833,423 
Dust co sector Stoltzfus & Wolf ......... 833,490 
Dye, blue red azo, P. Julius........++.++- 833,605 
E beater and potato masher, combination, 

ab EK. Frank . ° seeeeseceneoce 833,518 
Electric furnace, L. Waldo ; ee . 833,357 
Electric meter, T. Dumean .....--+se+06+ 833,205 
Electric receptacle B. EB Salisbury x 833,342 
Electric switch with indicator, double 

throw, BE. M. Hewlett copes Ganee 
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ng printed matter, J. BE, Hudson 
Cc. EB, Cleveland 
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ot ° ... 883,698 
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Cameron **e 
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Eyeglass fastener, D. W. Kolle ....... 
Eyeglasses, BE. C. Bernheim 

Syeglasses, O. J. Pettinger .......s++-+0+ 
E asses, lens mounting for, 

Tassel ee 833,493 
Fastening device, C. B. Longen mecker....... 833,533 
Feeder and exerciser, automatic poultry, 

H, A. Hannum cocces omedeeseese 833,717 
Feeding mechanism, A. W. Howe ......-- 833,460 
Fence post, R. R. Bueto .......c.ceeeeeeee 833,577 
Fence, wire, G. BR. Wales ......6...-+eseeee 833,358 
Fender. See Car fender 
File A. Ee WER cocccagetsmestveccss veces 833,269 
File cutting mac bee 2. Me MUON o0kdooaes 833,522 
Filling apparatus, W. H. Sheffield ........ 833,637 
Fire alarm, electrothermostatic, Knowles & 

Gregory . . ond 833,465 
Fire door mechanism, gr: avity, C. L. iy ‘olby . 833,442 
Fire escape, S. Scotter .... 833,555 
Fire extinguishing powders receptacle for, 

C. H. Raymond 00 66690 bee cenees 833,176 
Seenen, Wanl Ge WERE den..cccccveccense 833,414 
Fish culture tank, A Ruckl- ++... 833,418 
Fishing reel, ©. M. VWerrill .......... . 833,460 


Floor, sidewalk, and like con struction, P 

H. Jackson rer i 833,461 
Flour treating apparatus, R. L ‘Pownton. 833,708 
Fluid coupling, automatic, C. H. Tomlinson. 833,702 


Fluid pressure brake, R. Fitzgerald........ 833,161 
Flushing apparatus, J. Denton .......... 833,681 
Folding machine, F. G. Nind .............. 833,236 
Food chopper, J. H. Shaw 833,422 


Forced feed jubricator, H. Dicker.......... 833, 682 
Freezer and refrigerator car, combined, O. 


Stimson .... ... 833,648 
Fruit clipper, D. H. G MM a 1s « abhgeweee’ 833,714 
Fruit picker’s bag, G Guinther........... = 383 
Gage, H. Hansen 





Garment fitting device, R. A Hampton. ose 833,521 
Gas fixture and mirror support, Va 
Horn ; 
Gas generator, acetylene, T. 8. Holt 
Gas holder, W. Gadd tee 
Gas producers, means for main ptaining heat 
in, E. Capitaine .. . 
Gas, producing, S. Smith .. 
Gas, producing, Lang & Smith 
Gas producing apparatus, J. 8. § th... 
Gas producing apparatus, hydro-oxygen, 
, Lang & Smith ... 833,390 
Gas, producing heating and AMluminating J. 
8. Smith ~ . 833,346 
Gas purifying materials, extraction | of ‘sul- 















fur from, M. Becigneul.......... 833,573 
Gases, sagan itus for analysis of, H. J. West- 
é ove ; -++-- 888,274 
12808, ae atus for ‘purifying and reheat- 

ing fur nace, D. & D. D. Lamond...... 833,467 
Gate, i Se inn, an ccdtebamaginws 833, 208 
Gate, G. D. B E sees é soeeees 833,661 
Gate constructic RE ee ge . 833,216 
Glass art te les achine for making hollow, 
G1 w. 4K ag: 833,295 
ulass be nding apparatus, Borland & Van- 

derwulp 


833,436 


Governor a0 safety device 


for gas engines, 
combined, BE. R, got es 


Inman .... 
Gun barrel for shotguns, W. L 
7un, spring, J. J. Davis oehseesbesoon 
= mounted on wheels, trail for the car- 
ages of, (. P. E. Schneider.......... 833,636 
Handling material, system of, H. W. Bilais- 





Robedee. “ 5 S4 
- 833,372 


833,293 
. , $33, 543 


Harbor cleansing apparatus, "J. W. Parker. 
J. 


Harbors, cleansing. Parker ........ 833,544 

eeencer, corn, J. M, Williams .......... 833,190 

Harvester, Tr, potato A. a “Seep 833,705 
ym Sters and the like delivery mechan- 

om for beet, M. Gocdfellow......... 833,456 


Harvesting ma hines, grain lifting attach- 
Ses ene for, E. B. Deatley .......+00.-+¢ 833,310 
at and coat hy wok, C. C 


Rie fsnyde Wis 833,697 
Hat adjustable form for making 
Bat, eS, @ Buckman .....cschcccccocce 833,197 
Hat retaining device, F. Crimi .......... 833,585 
Size reducing device, R. H. & H. Dz 


seseeeeeees 883,587 
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@ It has been in existence sixty-three years. 
made it and kept it the largest and staunchest Life Insurance company in the world. 
It protects thousands, but there are many others who 
How about you? People who are so thoughtful and 

kind as to wish to provide as they can to-day for what will happen some other day, when they 
are taken from those they love and support, should get acquainted with 


The Mutual Life 
nsurance Company 


Let them read its history; analyze its statements; examine its investments; consult its agents, They will 
find a reason for its strength and stability and a reason for their confidence and patronage. 
@ The new management of the Mutual Life has been in control for nine months. 
six months will be mailed to anyone on request, or may be had of its agents. It tells what has been accom- 
plished in conformity with the new Insurance Laws; shows the vast reductions, and indicates the un- 
Its plain figures, given in a plain way, will convince 
any fair-minded person that The Mutual Life to-day justifies the good opinion of Bishop Chas. C. 
McCabe, of the Methodist Episcopal Church, who recently said: — 
“After long and careful consideration, I am thoroughly satisfied that the present administrations of 
both companies (the New York Life and the Mutual Life) are now effecting great economies and 
reforms, and that these institutions, purged as by fire, are now in a position to afford the pro- 
tection of life insurance in better form, and on better terms, than any known in the past.” 
It justifies also the good opinion of Mr. James C. Colgate and his associates, who, having 
policies to the amount of $5,000,000 in the Mutual Life, recently 
present executive officers and trustees are, in the opinion of the Policyholders’ Pro- 
tective Association of the Mutual Life, faithful to its interests, and that their 
administration of its affairs has been and is efficient, economical and bene- 
ficial to the policyholders.” 
@ If you would like to know for yourself the latest phases of Life 
Insurance, or wish information concerning any form of 


should have the same protection. 


usual advantages yet to reach its policyholders. 


policyholders. 


policy, consult our nearest agent or write direct to 
The Mutual 
Life Insurance Company, 
New York, N. Y. 


Public confidence and patronage have 
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POR FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MPG. CO. 
695 Water Street, 
Seneca Falis, N.Y., U.S.A. 


‘Engine and Foot Lathes 
MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE co.. 120 Culvert St., Cincinnati, 0. 








GAS ENGINE DETAILS.—A VALUA- 

bie and fully illustrated article on = subject is con- 

tained in SUPPLEMENT No. 1% rice 10 cents. For 
sale by Munn & Co. and all bewsdealers. 


Any Size or Shape 


Steel Towers 


Any Height 
The Baltimore Cooperage Co. 


MANUFACTURERS 
BALTIMORE CITY, MD. 
CATALOGUE GRATIS 

















ASBESTOS PACKING (For all 
ASBESTOS FIRE-RESI STING ée 


City, Minneapolis, Dallas, San F 


ky] Asbestos and Magnesia Products 


STEAM PIPE AND BOILER COVERINGS. 


ASBESTOS BUILDING MATERIALS. 


x. W. JOHNS-MANVILLE CO. 
New York, Milwaukee, Chicago, Boston, Philadelphia, § St. Lenie. Pittsbu 


aie M” A pesesTes ROOFING. 
wets): ASBESTOS FAB! 
ENTS. KEYS Tone HAIR INSULATOR. 


ELECTRICAL SUPPLIES. 


, Cleveland, New Orleans, Kansas 





attle. London. 
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SENSITIVE LABORATORY BALANCE 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any omepear skilled in the use of tools, aud it will 
work as well as a $125 balance. The article is accom- 
panied by rotated working drawings showi various 

ee of the work. This article is contained in ScrmN- 
TInIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents For sale by MUNN & Co., 3%1 Broadway, New 
York City. or any booksetler or newsdealer. 


ORIGINAL BARNES 


Paste “* Upright Drills 


D 10 to 50-inch ae 
Send for Drill Catalogue. BARS 
W. F. & JNO. BARNES CO. 
(Established 1872) 
1999 Ruby St., Rockford, Ili, 
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To Book Buyers 


We have just issued a new 
112-page catalogue of re- 
cently published Scientific 





and Mechanical Books, 
which we will mail free to 
any address on application. 


MUNN & COMPANY 


Publishers of ScienTiFIC AMERICAN 


361 Broadway, New York 








It's ia (0 Keep Cool! 


The simplest smallest, safest, neat- 
ont one .y a eee Fan 

made is e aw age ‘atent 
High-Speed Wa Motor 
Fan, Can be installed in a few 
minutes. No operating expenses. 
Made of high-grade brass. Price 
M4-in. to. ao compiete coup- 
lings, 10 

FE. ZEL 
150 Sime’ ox , York Olty 
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Alcohol 


Its Manufacture 
Its Denaturization 
Its Industrial Use 


The Cost of Manufacturing Denatur- 
ized Alcohol in Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
SCIENTIFIC AMERICAN SUPPLEMENT 1550. 

The Use, Cost and Efficiency of Aicohol 
as a Fuel for Gas Engines are ably ex- 
plained by H. Diederichs in Screntrric 
AMERICAN SUPPLEMENT 1596. Many clear 
diagrams accompany the text, The article 
considers the fuel value and physical pro- 
perties of alcohol, and gives detaiis of the 


|alcohol engine wherever they may be dif- 


ferent from those of a gasoline or crude 
oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT 
1581 the Production of Industrial Aicchol 
and its Use in Explosive [lotors are 
treated at length, valuable statistics being 
given of the cost of manufacturing alcobol 
from farm products and using it in engines, 

French Methods of Denaturization con 
stitute the subject of a good article pub 
lished in SCIENTIFIC AMERICAN SUP?iLE- 
MENT 1599. 

How Industrial Alcohol is Made and 
Used is told very fully and clearly in No. 3, 
Vol. 95, of the SCIENTIFIC AMERICAN. 





design in this paper is for a motor of unusual simplicity 
of construction, which can ly be built by an amateur 
at small cost. It is intended for a boat of abou) & feet 

over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capahte of heopelting such craft at as of 7 miles 
per bour. ted with 21 Soe. SCIENTIFIC 
AMERICAN sr PPLEMENT, Non 13 Price - cents by 
wail, from this office. and from ai] newsdealers. 


The Best AUTOMOBILE 
Dry Battery SPARKING 


Becko Spark Cell 


4 Celis $1.25 


3. H. BUNNELL & CO, 
Electrical Manufacturers 2 Park Place, New Yor« 


A Home-Flade 100-Mile 
Wireless Telegraph Set 


ENTIFIC AMERICAN Pope auEEt 1665 for a 





Read Scre 
thorough, clear description, by rederick Collins, of 
the construction of a 100-mile mirelen telegraph outfit. 
Numerous, ategeate diagram mpany the text. | 
any ce 10 cents b y¥ mail. Onder f frum Jo your newsdealer, or! 
rom 


MUNN & CO., 361 Broadway, New York 





| 361 Broadway, 


The Most Complete Treatise on the Mo- 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
wearisome technical phrases, and describ- 
ing and illustrating all the apparatus re- 

uired in an alcohol plant is pubiished in 

SENTIFIC AMERICAN SUPPLEMENTS 1603, 
1604 and 1605. The article is by Ll. Baudry 
de Saunier, the well-known French autho- 
rity. 
in SUPPLEMENTS 1607, 1608, 1609 we pub- 
lish a digest of the rules and regulations 
under which the U. §S, Internal Revenne 
will permit the manufacture and denatura- 
tion of tax free alcohol. 

Any Single Number of the Screwriric 
AMERICAN or SUPPLEMENT will be sent for 
10 cents by mail. The entire set of papers 
above listed will be mailed on receipt of 

1.10. 

Order from your newsdealer or from the 
publishers, 


MUNN @ COMPANY’ 
New York 
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Hiat sweat leather, Rosenstein & Woolf ae 
Hay rake and loader, J. N. Davison.... 
Heat, apparatus for treating substances . 
the aid of, W. B. Dennis «......65666. 
Heat, treating subetances by the aid 
V. B. Dennis rr . ° 
Heel attachment, safety, J. H. Morris.... é ¢ > S26 
\ Hide treating apparatus, W. Coupe a3 In nearly every plant one-half the total power goes to waste it is eaten up in friction. 
our zor i Fy ee ye Oe A series of tests made by Prof. C. H. Benjamin, of the Case Scientific School, of 
Hoist, steam hydraulic, W. H. Ridgway.. Cleveland, Ohio, at sixteen different works, proved that it took over 50 per cent. of the 
seeeting ——, H : fee seeeee total power of the plant to drive the shafting alone, when run in babbitted bearings. That 
oo Sew at and coa 0ok, 
Horseshoe calk, M. BR. Murray . 833,476 meant 50 per cent. of the power was unpro- 


To put and keepa keen 

cutting edge on your razor, 

frequent stropplag is abso- 

butely necessary. The Torrey 

catalogue will teach you how 

to sharpen your razor—how to give it 
the finest edge, and the Torrey Strop 
will give it that edge 


Torrey Strops 


are prepared by our special process, from 
carefully selected material. A few 
strokes on a Torrey Strop will do more 
for your razor than any amount of 
#tropping on the ordinary strops. 

A Torrey Strop produces a microsco- 
ically fine edge which no other will do. 
fou can get Torrey Strops, any style, for 

$e, 75C, $1.00, $1.50, $2.00, $2.50. Sent post- 
paid if your dealer cannot supply. Money 
refunded or a new strop if not satis- 
factory. 

Torrey'’s Dressing will keep any 
sStrop soft and pliable, Price léc, at dealers 
OF matied on receipt of price. Catalogue 
containing valuable information free. 


J. BR. TORREY & CO. 
P.0.Box 54, Worcester, Mass. 





ELECTRO MOTOR, SIMPLE, HOW TO 
make Ry G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machiue requiring not over one man pow- 
er. With Ii figures. Contained in SCLENTIVIC AMER 

SUPPLEMENT, No. 641. Price W cents. To be 
had at this office and from all newsdealers. 


. OLDS 


Engines 





Olds Gas Engines and Pintsch 
Suction Gas Producers are built in 
the same plant—engines 2 to 1,600 h. p 

producers 4 to 2,000 h. p. 

We know each complete plant (pro- 
ducer and engine) will run righ? before 
it leaves the factory, perfectly adapted 
coals will operating 
costs are 1-3 to 1-5 of 1-2 of 
gasoline—adapted to all kinds of work. 


to the you use 


steam, 


Send for detailed information applied 
to your requirements. 
OLDS GAS POWER CO. 
947 Chestnut St., Lansing, Mich. 


Formerly Olds Gasoline Engine Works 














METAL POLISHES.—FORMULAS FOR 
Puts Pomades, Pastes, Liquids, Powders and Soaps for 
poeliehing metals, are contained in SCIENTIFIC AMER!I- 

SUPPLEMENT Nos. 1383, 1288 and 1259. 


CAN 
Price 10 cents each from this office and all newsdealers 


The Leavitt Gasoline Separator 


is a unique device to eliminate further 
the trouble of the autoist and boat 
owners Made from brass and comprised 
of two (2) sections: the well and the 
filter. These are connected by a taper 
thread and therefore no packing is re- 
quired, Furnished with inch and 3 
inch pipe size inlet, 44-inch suppiieu un- 
leas otherwise specitied 
Price $2.50 


UNCAS SPECIALTY CO., Norwich, Conn. 


THE “LEADER.” 


, 1) H. P. Gasolene Auto-Marine Engine 









Mullt lhe a watch. Reautifully Pintehed. A 
rately Constructed. Light, Strong, Reliable, and 
Notseleas in operatior Suitable for launches 
from to 19 feet in length. Price complete, 
het thw Thorough! guaranteed. 


Perfect Speed Cor 
log upon applicatt 


CLAUDE SINTZ, 
, 292 S. Front St., Grand Rapids, Mich. 


Complete descriptive Cate 
Manufactured by 





a 






Our Hand Book on Patents, Trade-Marks, 
ete., sent free Patents procured through 
Munn & Co. receive free notice in the 


Screntiric AMERICAN 


MUNN & CO., 361 Broadway, N. ¥. 
Beance Orrice: 625 F St.,Washington, D.C, 


SNAPS 


The Snap for the repair and assembler. 
Bxit Tire Association. Another snap. 
Will remove to our new establishment. 
Again asnap. Write for snaps. 


Neustadt Automobile and Supply Co. 
826-830 S. 18th St., St. Louis, Mo. 









| Mine 





Horseshoes, detachable calk holder for, L. 
M. Musselman ‘ . . 
Hose for sucking and dredging engines, J 

Taube ‘ oa 
Hub, F. H 
Hydroazo 

Dieffenbach . 
Hygrometer, C. D. Bradt - 
lee cream spoon, R. Nielsen 
Incubator 8. Bache 
Incubator heater, 0, P 
Indigo white 

of, R. Wimmer 
Injector, 8. L. Kuoeass 
Insulating 


Morse 


derivatives, manufacture of, O. 





Shoemaker 


the same, electrical, ( Clement.... 
Intercommunication, automatic system of, 
A. fan Wagenen CEOs G00 686s 006 
Ironing board, A. N. Maraden 
Jar top wrench, G. EB. Kimmel 
Journal box, J. 8. Patten 
Junction box, W. F. Bossert 
Kettle drainer, P, Kelly . 
Knife polishing machine, G. 8. Blakeslee 
Lacing stud, 8 Diven ° e 
lamp, Lang & Smith 


Lamp burner 
poses, G 


for lighting 
Fuchs 


Lamp, miner's, C. Powell of 
Lamp socket, incandescent, Sibley & Lutz. ! 
Lamp stand, H. ©. Hughes ae . ‘ 


Lap ring, U. H. Shadwell 


Latch mechanism, H. G. Voight ‘ 

Latch mechanism with automatic detent, 
H. G. Voight ‘ 

leaf turner, O. F. Halverson - 

Life saving apparatus, J. Le Blane 

Linotype machine, A. R. Noyes. 

Loading apparatus, 8. B. Raw .... 

Lock, Carroll & Mara . 

Lock, A V Chisholm . 

Lock and latch, J. Hope, Jr 


Lock and latch mechanism, Caley & Voight 
Lock mechanism, P. Papenfoth ...... 
Locomotive ash pan, 8. H, Lucas 
Lubricator, G I, Annan .. . 
Lubricator, Dalrymple & Burnside 
Mail bag deliverer, W. J. Smith 
Mandrel, B. Paugh 
Manure and fertilizer 
Walter . 
Marine engine, H. A. Duce, Jr 
Mattress, cushion, ete., I. Karpen.. 
Mechanical movement, A. Weymar 
Metals and compounds thereof, 
H. Mehner 


distributer, ae M 


Metals, recovery of, R. R. Maffett ‘ 
Mica plates, apparatus for building com- 
pate, DB. G. BOGE cecccccsccececes 

Milk clarifier, H. P, Olsen 


Milking apparatus, P. B Bartelmus ; 
Milling cutter and head, CC. B. T 
door, Good & Hall 


Mirror holder, adjustable, J ‘B. Erwin.. 


Model slip holder, 8. Eberly 

Mold, Gannett & Chance 

Mold, J. Strait, et al ° cece 
Molding machine, J. T. Rowlands 
Mop bead, H. Bitner 08 

Motor See Rotating motor. 

Motor controller, W Lacke. 


Mouth ergan, R. H. Deacon ‘ ee 
Mufitie or furnace for annealing, A. Small 
Muffier, H. 8. Powell 
Multiple drill, W Ww 
Musical instrument, 

Wright ° . 
Nall sorting machine, W. H 


“Doolittie......... 
automatic, M. 8S 


Johnson... . 


Name holder, adjustable, H. Sampson... 

Needle bath apparatus, 8S. J, Jackson..... 

Nest, hen's, P. G. Townsend ............ 

Numbering device, H. E. Fine 

Nut lock, W. J. MeGuire..... 

Nut lock, A. H. Knopf .... . aceee 

Nuts, manufacture of, W. L. Ward, 
833,187, 


Odometers, etc. 
H. Veeder 

OU burner, A, C 

Ol burner, G. G. Calkins 

Ol can, A. Mangels .... ‘ 

Ore concentrator, F. EB. Pearson.... 

Ore separator, J. G. Kirksey 


, driving mechanism for, C. 


Butler 


Ore separator, magnetic, C. DB. 
Ores, briqueting friable, C. Reinke.... . 
Ores, ete., treating refractory metal bear- 


ing, J. W. H. James 


Packing, metallic, G. Westinghouse. . . eoeee { 


i Gy Bs Oe WEN cocccecccscccsccees Sm 
Paint mixer and lead breaker, BE. G. Ap- 
pleton .... eo eeereressevesecs osece f 
Paper cutting machine, F. Lipowsky...... ’ 
Paper holder, toilet, Pitechhe ....00+> 
Paper, machine for facing corrugated, B. 
Rinner Soeteoesecoe 
Paper receptacle, J. C. Kimsey ............ 
Penholder, I, Stevens 


Phonograph records, apparatus for duplicat 
ing, . . ee . 
Photograph developing apparatus, automatic, 

}. N. Pifer : cosesocees oeee 
Photographic appliance, De Vall & Tait.... 
Photograpaic printing apparatus, H, V 

Siim-Jensen eoeccee cone 
Picture exhibitor and phonograph, combined, 
2. L. Crabb .. 

Pipe connection, 
Pipe coupling for 
Plunkett .. 





flexible, J. P. McCann.... 
water closets, etc., C. F 


Pipe fastening device, gas, E. Bartholomay 
Pipe hanger, C. P. Maiser .......... ° 
Pipe wrench, M, G. Ewer .. as 

Placket closer, J. P. Baumgartner. . age 
Plant marker, F. Bateman ..... ieee 
Plants, degumming fibrous, C. Colahan. 
Plastic material into 


lumps, machine for 
forming, C. Bristow Peres oeene 
Plow, H. T. Hudson .. 
Plow or harrow, disk, T 
Plumb bob, L. 8S. Starrett 
Pneumatic instruments, 


Howard... 





for, C. H. Hubbell 
Pocket book, P. Schmitter 
Pole base, H. H, Clough eure 
Power transmitting mechanism, Db Hi. 
Reimers jevee . 
Power transmitting mechanism, w. H. 
Saunders ... ° 


Preserving mixture, G. Pontin 
Printer, check, EB. Ocumpaugh 
Printer’s rule gage, A. G. Nelson ee 
Irinting and analogous machines, sheet feed- 
ing mechanism for, J Johnson 
Printing and embossing press, plate, H. 
G,. Turner oesceseces heteenes 
Printing machine, H,. A. W. Wood 











Printing machine, J. White .............5 
Printing machine and ‘stencil sheet to be 
used therewith, stencil, J. Gestetner. 


Printing machine cylinder adjustment, J. 
White ....... : eecvee 
Printing machine, stencil, J. A. 


Printing machine trip motion, J 


Ambler. . 






Printing machines, mechanism for control 
ling the ink supply of, D. W. Jones 
Printing press attachment, H. J. Schoen... ! 

Propeller, J Crowther ..... e946 cee 

Propeller for navigable vessels, J. A. 
Arthur ..... eee ° éeou 

Pulley, H. J. Gilbert .... 

Pulp screen, O. H, Moore ...... 


Pump, J. Ferries osereesere 
va for carbonators, commingling, Southey 
Magirian 


Pump for hydraulic jacks and 
poses, H, Hammond 


and making same, alkali salt 


composition and manufacturing 


and heating pur 
. & 


obtaining, 


Tardif.... 


833,640, 835 





S&S 
White. . 





833,172 


833,426 
833,407 


833,267 
& 233 

















835,646 


833, 689 


. 833,626 


833,448 


> $83,448 


833,508 
833, 408 





835,663 


. 833;507 


.« 833,487 
. 833,202 


833,177 


833,552 
833,696 


.. 833,410 


833,477 


833,219 





833,192 
833,369 





. 833,713 








It showed for the 


Peninsular Self-Oiling 
Roller Bearings 


an average Saving in friction over the babbitted 
bearing as follows: 43.2 per cent. for the 14% 
inch shaft; 73.6 per cent. for the 2y’¢ inch shaft; 
and 76.6 per cent. for the 2}§ inch shaft. 
OUR GUARANTEE: 

Without knowing enything whatever about 
ered plant, we guarantee, if you are now using 

bbitted bearings, to save 10 per cent. of your 
total power by replacing them with Peninsular 
Self-Oiling Roller Bearings. 

10 per cent. is assured; 50 per cent. has been achieved, and 
never have we fallen below a saving of 20 per cent 
For any reliable firm we will gladly put the claim to the test by equipping a shaft, or, if desired, their entire plant with 
Peninsular Self-Oiling Roller Bearings and allow them to be run for 30 to 60 days on trial. If they fail to sub- 
stantiate our claim, the bearings can be returned at our expense. 

Peninsular Self-Oiling Roller Bearings, besides what they save in power, save enormously in belting and 
general wear and tear. Running in a bath of oil, they are non-beating and not a drop of oil is lost—a saving in oil of 50 
per cent. over a babbitted bearing. These bearings are adapted to works of any character. 


Write for Our Book on “ POWER-SAVING ” 


iving official tests comparing relative efficiency of the babbitted bearings with the Peninsular Self-Oiling Roller 
rings in erie friction; also containing letters from companies engaged in all branches of manufacture now using 
i 


Peninsular Self-Oiling Roller Bearings. 


Unless we save 10 per cent. of your total power they can be returned at our expense. 


GEORGE A. McKEEL & CO., Ltd., Transmission Dept., JACKSON, MICH. 


ductive. 














Do You Want ood Information Gteap? 


Write to us and we will refer you to a SCIENTIFIC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT Costs only Io cts. 
But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 
nothing. 
Act on this suggestion ! 


MUNN & COMPANY 
361 Broadway, New York 








































THE 


PRUDENTIAL a) “This 
GIBRALTAR is your 
Time” 


You are strong and well 

now, and business is good, 
and you don’t really see why you should bother 
about Life Insurance just yet. 

But others see. The little mother in black, 
with her three children, the family of a man you 
once knew, would find it very convenient just now, 
to have a few thousands of insurance money to tide 
her over until she can learn how to earn her living. 
He, your friend, before he left, said more than once 
that he would take out insurance—‘‘some other 
time.’” But he couldn’t control the time. Nor 
can you. 

Better write now for facts about the policy you 
would like. Write The Prudential to-day. It has 
every good kind. 


The Prudential 


Insurance Company of America 
Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, President Home Office: NEWARK, Nz J. 


bee J 
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Inexpensive 
Classified Advertisements 


Advertising in this column is 50 cents aline. No less 
than four nor more than ten lines accepted, Count 
seven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 


request. 








EE 


SALE AND EXCHANGE, 


PATENT FOR SALE.—I want to sell outright the 

roprietary rights in my new Improved Metal F 
Post, sure to be used in all ks, farms and gardens. 
"Dolan, 324 Green Street, Lockport, N, 


FOR SALE.—West Virginia Coal and Timber Lands, 
on and near Norfolk & Western Railroad. For further 
— re; garding this sale address F. G. Grove & 
, Luray, Va 

son SALE.—Patent or Patent Rights for Revolving 
Chair Seat Device. Patent just issued, Patent for 
improvement pending. If you are Tmegrested. sreutt 
#10) for the nal or $2.50 for device mounted, 
ahd bh can be easily applied to any chair. For further 
information address The Eclipse Revolving Chair Seat 

Company, York, Pa. 


FOR SALE.—U, 8. Letters Patent No. 822,825. A ne- 
cessity. Used by everybody. Millions will be sold as 
soul as put on the market. For further information 
address L. L. Clippinger, Tacoma, Washington, care 
Hote] Rhein. 


U. 3. PATENT FOR SALE.—Metal novelty of great 
. Can be retailed for ten cents in large quanti- 
ties. Big profit. Will sell to reliable party for moderate 
ps payment and royalty, F. R., Box 773, New York, 


FOR SALE. Patented novelty. Meesiion and Match 
igniter. No. 762,849. Should be rapid setier, made 

eaply, a. aotter. will seouive bits Sor qqme 
up to November l. F. B. Shepard, Gloversville, N. 


WE MANUFACTURE METAL SPECIALTIES of 
all kinds. Best equipment. Send sketch or model a 
estimate, stating quantit Hayes Manufacturing ( 
465-75 Maybury Avenue, Detroit, Mich. 


WANTED.—To correspond with parties desiring to 
develop and manufacture an invention of merit con- 
nected with the automobile industry. Address H. O. 
Fletcher. Hyde Park, Mass. 


¥OR SALE.—Bound Volumes of Complete Mining 
Course of the Luternational Correspondence Schools, 
For farther particulars address R. H. Clark, 172 Summer 
Street, Boston, Mass. 


FOR SALE.—A slightly used engineering library, 
bound in three-quarter leather. Ten volumes. Regul 

price $50.00; will sell for $15.00. Address T.C. P., 
773, New York 


FOR SALE.—Cyclopedia of Engineering, four vol- 
umes, bosnd ia half moroceo. Slightly used. Regular 
price $18.00; will sell for $400. Address T. C. P., Box 
773, New York. 


FOR SALE.—Engine Lathe, swings 9¢ in. takes 25 in. 
between centers; complete with full se one sens 
: cut all size threads, 3to #@in.; price only $41.00. Ad- 

ress L. F. Grammes & Sons, Allentown, Pa. 


ar 
Box 


BUSINESS OPPORTUNITIES. 


STEEL WHEELS to fit any wagon or cart. Made 
any size, any width of tire. Alsu handy wagons with 
low wheels and wide tires. Wood wagons with steel 
wheels, or steel wagons with steel wheels. Log waguns 
and heavy traction wagons of all kinds, for horses or 
tfaction engine power. Steel axles of any size and 
shape. Address Electric Wheel Company, Walton 
Sqnare, Quincy, Ill, U, 8, A. 


WE WISH TO CORRESPOND with some firm or 
person who have the financial standing and business 
prestige to handle a perfect non-filiing bottle. One 
that can be made and sole for two cents more than 
the ordinary bottle and leave a good profit. For par- 
ticulars, addres George Brothers, Dixon, Ill. 


ZELNICKER MARKING CRAYONS are longer, bet- 
ter, cheaper. Won't wasb or brush off. To introduce 
will send once only, postpaid, six of any color desired 
for # cents. Zelnicker Crayon Works, St. Louis. 


1 AM LOOKING FOR A GOOD PATENT ARTICLE 
to push. Mast have merit. Only full rticulars 
noticed. Address W. Westerfield, 420 West 146th 
treet, New York City. 


EXPERIMENTAL CASTINGS of Soft Gray Irun 
from loose patterns; any weight up to fifty pounds each. 
Price 15 cents per pound. Minimum charge $1.00. Send 
patterns prepaid with remittance. Special prices quoted 
on large quantities from gated patterns. Grey Iron 
Novelty Co., Columbia, Pa. 

REINFORCED CONCRETE.—A man with $15,000 


to $20,000 may secure an interest in an established 
business. For further particulars, address Concrete, 
Box 773. New York 


INVENTORS seeking to 
elties, cutlery, sporting, toilet, 
scriptive pictare. drawing. ete 
West New Brighton, New York." 


WANTED, BOOKS.—The Scranton International Li- 
brary of Technology, Vols. 1-to 81. Must be latest edi- 
tion and in good condition. Address, stating lowest price 
for cash, The Librarian, State Ayricultural College, 
Agricultural College P. O., Michigan. 


INSTRUCTION.- Private, practical instruction in the 
Engineering use of Algebra, Geometry, Logs, Trigo- 
nometry, Sliderule, ote. Write Geert jaauw, Ill East 
Tth Street, New York ( 


POLARITY INDICATOR, VEST POCKET be i 
Indicates the poles instantly; warranted. Needed 
every electrician; ¥ my -- by ‘mail. For further eae 
culars address M. 1. Kirkford, West Haven, Conn. 


AUTOMORILE EXPERTS are in constant demand 
at high salaries. Our seven weeks’ course is the most 
thorough and practical, fitting men to drive, handle and 
repair. Day ane evening classes. + course for 
Owners. New York Sehoot of Automobile Engineers, 
M6 West 56th Street, New York. 


ut upon the market nov- 
etc., articles, send de- 
to Arthur Leiscester, 


HELP WANTED. 


WRITE US TO-DAY for copy of Op 
taining full dese ription of high grade pc 
for Engineers, 

anagers, etc. 


‘unities con- 
tions now open 
Superintendents, Foremen, Draftsmen, 
, at $1,000-$5,000. Hapzoods, 305 B’way, N.Y. 


Br ANTED for assistant to the General Manager of a 
q otler Yard and Foundry employing 500 hands, a man of 
horoughly executive and practical experience in both 
Office and shop, preferably 30 to 35 years of age. A 
kood salary will be paid to a man who is thoroughly 


C 
capable. Rept strict! confidential. Add Assis- 
tant, Box 77; PNY af = 


POSITION WANTED. 


rou: NG MAN GRADUATE of a celebrated technical 
te ~~) position where he can advance himself 
“ work and attention to duties. Address Me- 
chanical Engineering, Box 773, N.Y. 





PARTNERS WANTED. 


pPARTNER WANTED. Interest in old established 
vatent business for sale at $5.00. Rare opportunity for 
ble ix man with technical training to learn this profita- 
te busipess. For further information address 8. 
‘ane, 70 Nassau Street, New York. 


SITUATIONS AND PROFESSIONAL 
OPENINGS. 


EXPORT ADVERTISING 80 
_ Te. WANT 
Py advertising solicitor having had 1 nos 
S32 icinat, business 1 can have av aluab le Dosition with a 
medium on prov s it a 
dress Export, “Box 13, New York. ” ss 
































Pump, lubricating, L. M. G, Delaunay- 
RPGEEED pone cnepdehal sace cockhpedeess 833,678 
Pumps, automatic windmill pull out mech- 

anism for, T, Stebbins .......+6+-++4+- 833,645 
Punch, W. 8S. Van Emon ......cceseccees 833,265 
Punch, knife blade leather, 8S. L. Alvord.. 833,146 
Punching and shearing machine, C, Adams. 833,496 
oe | and shearing mechanism, Ga, J. 

OE PP SEF SAT 833,290 
Rail, nied: W. H. Gupey eeveed -» 833,685 
Rail joiat, D. FV. Kelly .....scccee . 833,221 
Rail joint, F. M. Veu ¢hn 0006000000000 6b% 833,404 
Rails or the lik joint means ‘i 

B. Klin Cpecerancesansceds<es 833,396 
Railway rail ¢ Jam), la. W. Case ....,. 833,578 
Railway safety ajparatus, G. 

WOU obie.cns c.caense 0405s techie ddan ec 
Railway signal, automatic, J, P. or Nae 
Railway signaling, C. M. Jacobs, et al. ‘ 
Railway switch, A. W. & H. E Tucker. . 833,264 
Railway switch, automatic safety, J. Ww. 

BEG cnc sacksetwcoctvodeddatveas 833,601 
mosses, ©. W. Gh Bee. vecccasnsaandce <e 833,240 
Refrigerating machine, W. C. Hiester.... 833,325 
Resaw machine, band, E. C, Mershon 833,538 
Reversing mechanism, C. F. Smith......... 833,255 
Ring. See Lap ring. 

Riveter, Caskey & Bond .........0..05..5 833,441 
Roadways, streets, and walks, facing, Ross 

DE Eve Se 00g cuss 500s 00s tebe tesesbee 833,551 
Roasting meats and the like, device for, 

D. G. Walker . coccsdcceperseseses 833,566 
Rod connecting device, E. F. Helm. . 833,386 
Rope socket, A S MEO, ceccads . 833,548 
Rotary engine, W. O. Blackmun « 833,292 
Rotary engine, J. F, Cooley 833,676 
sotating motor, H. J. ,Dabonvilie S6 aoe ane 833,588 
Rug holder, BE. H. Bailey ......... . 833,571 
Safety device, A. C. ieee <cenee<eae 833,694 
Sand and gravel assorter and washer, P. 

o. GE | Ratasctus 26405000000 06oki0 833,579 
Sow Wists, B. Bi. FOG. coco cscncccccccncs 833.528 
Saw edging machine, gang, I. N. Hague.. 833,384 
Saw frame, hack, A, Adamkiewitz......... 833,569 
Saw guides, lead adjusting mechanism for 

band, F. T. McDonough . 833,690 
Seale guard and marker, J. R. Kelle . 833,168 
Scales, electric signal for weletitne. 's. es 

ED . nc odabs di ndpnsectscuacaghsttesd 833,447 
Scraping point, T. B. Porter ............. 833,336 
Sealing device for parcels, ete., J. Uli 

GD. 0. n0.60 0000069040600 ohn ncenesecneee 833,428 
Sealing means for vesse Is, J. A. Hicks .... 833,723 
Seam ripping device, J. W. Ormsby........ 833,413 
Seasickness on ships device for preventing, 

H. Rinne abe cts F4.65645 04560 0 cena 833,633 
Seeder and plant r Gilbertson ...... 823,597 
Setting Gie, W. B. Tee sescceccccssccne 833,515 
Sewing machine, Cc. M. Aber- 

GEN. Sie 0.08664 cick aheececceeheades 833,277 
Sewing machine ruffier, W. James ........ 833,217 
Sharpener, knife, A. J. Baries .......... 833,499 
Shaving mug cover, 8. J. Connies ....... 833,370 
Sheet metal hollow ware pines wong 

P. R. Hahnemann ......... .. 833,716 
Shells, making welded, T. F, . 833,245 
Ge, Fe... Ve GE 64 0s casgabepecignecbsass 833,444 
Shortening, making, J. Dadie 833,445 
Shutter or blind, sliding inside, EB. Stratta. 833,563 
Shuttle bobbin, E. M. Palmer ............ 833,174 
Silic ides and silicon alloys, manufacture of, 

© Oe ME 12 50ecneaeee cbenee 833,427 
SP SG RRP 
Skirt hanger, P. T. B. Nevius 
Sled knee, W. 8S. McKusick 
Sleeve protector, G. Borat .........scsesee 
Slubber or fly frame, Bouvier & Proulx. 
Smelting ores, A. J BR sésorccagaceget 





Speed changing mechanism, J. Metcalfe ee - $53,408 
» &. 





Spittoon or sanitary receptacle, J. 

PO gg - pear 833,669 
eee Gees, Th, De MGR oc ccccdaccccccses 833,373 
Stands, wheeled base for portable, ©. T. 

GEE“ aubibaan.c0e 0 cenateccrshduasese SOO6 
Stave tapering machine, W. H. Vouss....... 

Steam, apparatus for ‘controlling the flow 









of,” DD | icc cnseondecesese se 833,313 
Steam engine, Rhodes & Ross ............ 833,631 
Steam engine, tandem, W. L. Morrow. . 833,475 
Steering and propeliing device, combined, 

Os SEED 0.00.0 0 sedttabicanbéass 833,218 
Steering mechanisms, motion checking de- 

vice for wheel, H. Lemp ............. 833,230 
Stem making machine, M. H. Branin . .. 833,196 
Stocking supporter, G. J. Murdock... . 833,618 
Stone marking device, artificial, . 

SEED - 6.05.0n000000904546 500% sbne8 . 833,675 
Street indicator, A. Schimmel ........... 833,248 
Sugar bowl, M. HEscuder y Castella........ 833,674 
Sulfite liquor and compound obtained, 

treating waste, J. S. Robeson 833,634 
ee, Errore .. 833,541 
Surgical appliance, F. Brown . 833,671 
WOME, Ee MUO cocccsicocesese 833,524 
Tag, shipping, M. A. Stewart - 833,647 
Tan See Fish culture tank. 

Tank, I. rr. bagebeseccrevecbdaseses 


Taper gage, F. 
Target we trap. 
Target trap, 
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Telegraphy, I, iKttsee 0.4026segesen 83. 
Telephone receiver, H, F. Albright.. 833,279 
Telephone switchboards, spring jack for, 

MeNneS OS GOES og ccsncdcsasansccacces 833,390 
Telephone system, relay attachment and 

erearmm, ©.) i Te ccc ccscncts céeve 833,159 
Telephone transmitter, 8. A. Duvall....... 833,449 
Telephones, lock out system for -—, line, 

W. M. Bruce, Jr. 3,297, 833.298 
Tent, J. W. Ormsby 833,411 
Tent slip, J. W. Steele 833,350 

Thermal cut out and cireuit changer, A. 

Th. ORION «ico o ccnsepeunésivctacesas 833,425 
Threshing machine, D. Still ......... 833,700 
Threshing machines, metal body for, » 

DE. odaadneas behnnd sedsstaudeessees 833,644 
Ticket box for theaters, P. H. Brehmer... 833,575 
Tie and rail fastener, metallic, L. . 

WUE Sehtae dans datas +0 n4e600e ae 

Tire shield, pneumatic, J. 
Tire, wheel, L. H, Broome e 437 
Tombstone or monument, A. . 833.212 
Tool, hand, H, Geisenhoner 833,712 
Tool, pneumatic, N. W . 833,710 
Toy, C. J, Dorsey 833,157 
Toy, Liebreich & Lothre 833,610 
Toy, aeronautic, E. L. 833,504 
Toy marine vessel, B. C. 833,511 
Track coupling, A. P. Boyer 833,195 
Transformer, . ervey 833,207 
Transmission lines, safety system for high 

tension, J. D. Hilliard, Jr............ 833,211 
Trolley, A, H. 833,312 
Trolley, H. B, 833,505 
Trolley harp, W. K. Richardson . 833,550 
Trolley wheel, G. Troxler, Jr............++ 833,353 
Truck and weighing scale, combined, A. 

GUO ccccnccasvanssasbatedteatnc 833,604 
Truck side frame, car, B. Kaylor.......... 833,719 
Tube cleaning apparatus, H. Van Ormer.... 833,703 
a flexible joint for electric, W. E. 
Turbine, elastic fluid, C. W. Dake. 833,305, 
Turbine, self-condensing, R. 8. Prindle.... 
Turpentine box and spout, Lewis & Ward. 

Twine holder and cutter, G. A, Olson...... 
Typewriter carriage stop, J. Alexander.... 8 
Typewriter construction, J. Alexander..... 
Typewriter feeding mechanism, L. B. 

WORD. dtnvic ven bannecben<aeckeenetead 833,360 
Typewriter paper feeding mechanism, J. 

MT svocienantdihendna pnakegetan 833,285 
Typewriter platen shifting mechanism 

SERIE 45 00 Kc ctabact@brescebcsieg 
Typewriter ribbon operating mechanism, 

Fae rae 


Typewriting machine, A. W. Hewitt 














Typewriting machine, BE. F. Kunath 
Typewriting machine, J. Alexander, 

833,280 to 833,282 
Typewriting machine, 0. Woodward ....... 833,495 
Typewriting machine, shorthand, P. » 

Voget aes e .. 833,481 
Urn, R. E. . 833,589 
Valve, A. K. Butler 833,672 
Valve, automatic pressure retaining, A. 

EEE 5 Wicks cwse sd bakdewhagewditsee 833,570 
Valve, blowing engine, G. Mesta.......... 833,473 
Valve cleaner, filling machine, F. ©, H. 

ORE «oc cnin use inteite-cndiny ine 833,259 
Valve gear, ©. Hammen .............s00+ 833,164 
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Speed and 
improper oil can 
never be reconciled. 
The only scientifically per- 
fect oil—prepared to meet the 
requirements of every engine 
and every system of lubrication is 


MOBILOIL 


There's a grade of Mobil- 
oil especially adapted to 
your automobile. 
Our booklet will tell you 
a what grade to use. 
t’s free. Mobiloil sold by 
dealers everywhere in cans 
with the patent spout. 
Manvwfactured by 
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N.Y. 


























RUBBER “STAMP ‘MAKING. — THIS 
article describes a simple method of heal ees 
stam with inex ive ap tus. A thorun ay 
practical article written by * amateur who bas h 
erience in rubber stamp a One iHustration, 
Contained in SUPPLEMENT 11 1 oe W cents, For 
sale by Munn & Oo. and all ne 
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The New Agriculture 


By T. BYARD COLLINS 
8vo, Cloth, 376 Pages, 100 Illustrations, $2.00 Postpaid 


HIS new and valuable work sets forth the 
changes which have taken place in American 
agricultural methods which are transforming 

farm life, formerly so hard, into the most independent, 
and agreeable existence. 
offers more inducements than at any previous period in 
the world’s history, and it is calling millions from the 
desk. The present work is one of the most practical 
treatises on the subject which has ever been issued. 


A general statement of the 
advantages of farm life; the vast systems of irrigation 
which are transforming the great West ; 
and importance of fertilization ; 
some new interests which 
some new human creations 
new varieties of grain, root and fruit and 
the possibilities which they indicate ; 
in agricultural practice; new machinery by which the 
drudgery of life on the farm is being eliminated. 
relation of a body of specialists to the American farmet 
who can have the most expert advice upon every phase 
of his work without any expense whatever to himself 


“Sclentifie American” 


on level. The F gall: size, costs only $21.00; 
be 2 20 gallon size, $30. wey It will f Inst A lifetien e and a for 378, 25 W. 424 8t., New York Olty 
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—, 


Farm life to-day 


it 


illustrations. In brief the 


the principles 
the importance of 
in the 


improper methods 


The 


CIRCULAR 
361 Broadway, New York 





























Valuable Books ;., 
Home Mechanics ::: = 


Scientific American 


OCTOBER 27, 1906, 





aad 


for Amateurs 





a 
370 Pages 
rWENTY 


EXPERIMENTAL 


LPRUIMENTAL 
our re 


many ¢ 


REVISED 
The Scientific American 


Cyclopedia 








paralleled suecess in one 





wen and Special Edi 
t 1 of 4.000 copies bas been 
ordered, It is by far the 
ar ud best book on 
th u ot ever offered at 
ch a w price it tells 
how t make things the 
right way he only " way 
st small expense. It will 
pr e ¢ value to you 
uct nore than you real 
‘ Deo thing with your 
hands. Send for a cireular 
giving contenta—the circu 
lars cost only a cent. the 
book $1.50 postpaid. If the 
book could meet you face 
to face you would be the 
first to purchase ne first 
large edition is almost 
gone, order to-day 


426 Engravings Price $1.50 


THIRD EDITION 
SCIENCE. 


GEORGE I, HOPKINS 


tiy Enlarged Octave V 


By 
i (ivea 1,100 
‘oat paid, 


Humes 





fustru 


Half Mo Post paid 





well known to 
necessary now 
lescription 

Mr. Hopki 


months 


SCIENCE te ao 


aders that it is hardty 


er that 
wondertu 
of modern 
be fully 


he many 
discoveries 
times might 
described in ite 
Since the last 
was published, 
wonderful develop- 
ments in wireless tee 
wraphy for example, 
have been made t 
necessary there 

that a good deal of 





was 
fore, 


new matter should be 
added to the work in 
order to make it thor 
oughly up-to-date, and 
with this object in view 
some 2H pages have 
been added. On a 
count of the Inereased 
size of the work, it has 


been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram 
ENLARGED EDITION 


Of Receipts, 
Notes and 3 


Queries. * 
15,000 Receipts. 734 Pages. 
$5.00 iu Cloth, $6.00 in Sheep. $6.50 


Price. 


MAGIC 








in Hall Mevrecce. Post Free. 
his work has oeen re 


vised and enlarged, 

900 New Formulas. 
rhe 
t 


woes is 80 arranged 





but to the 
It should 
have a place in every 
and workshop \ 
eireular containing full 
» of Contents will 
be sent on application 
who already have 
opedia may obtain 


1901 APPENDIX. 
l’rice, bound in cloth, $1.00 
poet paid 
Stage Illusions and Scientific Diver- 
sions, including Trick Photography 


This work 
old and y« 


appeals t« 

ung alike 
. ne > most 

tractive 

the 


and the 
tricks are 


exposes of 
in many 
turnished by the 
gitateurs them 
Conjaring, large 
aaes fire-eat 
aw d-« wallowing 
ventril lente m mental 
ancient magic, 
curlous toys 


ms 





ouray 


graphs are all well de 
oTrihed and ilustrated 
ne a handsome v 

ume. It «tastefully 
printed and bound. Ac 

knowledged by the pro 
feasion to be the Stande 










a “< Work Va 
J1OPKINS 3 pares Diilusa Price # 
JUST PUBLISHED 


Scientific American 
Reference Book 





ence atone have made it 


Fs : 
MUNN & ©O., Publishers, 361 Broadway, NEW YORK | Insecticide, ©, 





Plates. 


S51 Mages. 


Price 





Ilinatrated. 6 Colored 

» $1.50, postpaid 

rhe result of the queries of 
three generations of readers 
and correspondents ts crystal 
lized in this book, which has 
een in course of preparation 
months. {t is indispensa 
> to every family and busi- 
hess man. It deals with mat 





ters of interest to everybody 
The book contains 50,000 facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Setentitic American Refer- 


ence Book 
after gauging the 
Wants of thousands It 
been revised by eminent sta- 
tisticians information has 
been drawn from over one ton 
ot Governme int repor 

It is a book of everyday reter- 


has been compiled 








ence more Seaiat ivan on en- 
cyciopedia, because you will 
find what you want inan in 
stant in a more condensed 

rn Sixty years of expert 
possible for the publishers o 





iwi AMEMICAN to present tothe purch: 
k «a remarkable aggregation of information 









































ar for steam engines, ( 
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sting means for rotary engines, 
bh & Tallx ‘ 
pressure regulating air, Z. ( srew 
\ wet, T ‘ 550 
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V heck 
\ t rial V 
\ ! nent burial \ I Seall 
Vel ‘ noing g¢ H. M. Foulk 
Vet e wheel, J Dune tedter 
Ve wheel, L. Sturges 
ve le wheel, f J. Lancaster a3 
Vel ‘ scillating supporting device 
iH M Foulh 
Vend 1 bir delivery mechanism, J. |} 
Packard 
Vending’ machines, trip lock for coin op 
Cc. Bigelow 
Vent vith conditioned r filtered, 
1, of varmed and moistened air 
pparatus f se in, J Hart 

Ventilat Seve Window ventilator, 

Viell bow J. HW. Kane 

Wag running gear, adjustable Ww 
Thor 

Wall coating composition, | D. Hagar 

Watch stem winding and setting mechan 
ism, Ff Stachlil 

Watch support, safety, J. Ff Walsh 

Water elevator, D. D. Dennis 

Water gate I Clark 

Water heating ind §= circulating Apparatus 
r J Ke t 

Water wheel, Huber & Fols 

W eed law M. W Abts 

Vell g app H. T. Cha 
i353, oe 

W he v le W Flynn 

Wheel r vehicle Db. D. Griffiths 

wi i ing the rims and 

es f vehiel ( B. Cave-Browne 
ta 

W hitthe ‘ Ww I Daves 

Winding machine ball kK. DD. Per 

WwW ding silk to facilitate treatment there 

f Detre 

Windmill S Ter 

WwW Imil I M 

Wind losure lhea I le 

Window fra tallic I Les 

Window lift ‘ 

Wind ventilat« wift 

Wir clamp, resilient, I reut 

Wire stretcher, A. B. Agnor 

Wire stretcher, M. Harper 

Wooden blocks to thickness, machine for 
dressing, Hamilton & Hamachect 

Wr »ppLng machine, BE. Fidell 

Writing rime feed device for th ir 
ing sibbens of, Steiner & Kein 

DESIGNS. 

Brushes, mirrors, or similar toilet articles 
back S & 2 ‘ well 

Carpet F A. Haas 

Dist ve I A. Gutermann 

Dish cove G. I Savage 

Inkstand, G I Belcher 

Lamy *, A. H. Humphrey 

Sheet metal can, BE. Hoffman ee 

Shoe tree handle, J. H, Woodbury 

Stove, | A. Magee 
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It 
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‘ ir ( 

La I A. Be is & ( 
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‘ 
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Dahlquist 
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Blur l ‘ 

" ie Williams 
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Chemical fire extinguishi ipparatus and 
engl American-La France Fire Engine 
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«& 
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factu ‘ 56,705 
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Schoen 
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New Remington Models are now 
on the market—that’s all that most 
Z| typewriter users ask to know. 

They know that a new Remington model 





means and always has meant a new stand- 
ard of typewniter efficiency. 





New Escapement, new variable line spacer and other vital improve- 
ments insure better work and more of it on these new Remingtons 
than any typewriter has ever done before. 
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New York and Everywhere 


TYPEWRITER 








| La ARI WATCH REPATIRIN @ 




















6,679 | Iv's a trad y learned ; we will show you how absolutely Free of Cha Our omit illustrated instruction book enables yoo to 
st giving ery advantage of the apprentice. [matruction “itook and ¢ ‘e mplete Outfit of Tools by expres 
ne Send for free W f Watches, Diam Jewelr ks, Silve: th confidential discounts. e will 





ata he 
ake m 1 ol and Material Catalogue with iliustrated Bestrection “Book 





cha 


, ge ar Wate hu WRITE TO-DA 
THURMAN & O©W., Jeweler’s Wholesale Supply House, 84 to 44 Mic3igan ine. Chicago, iL, U. S. A. 


"15 “GE 


56.750 | ROGERS, 
| 





39 Adding Machine 


With a Resetting Device 


Ce ee 








TA | ; that clears the dials to zero 
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New Catalogue of 
Scientific and Technical Books 


A new 112-page Catalogue is now ready for distribution, It is entirely 
new and lists 5,000 of the latest and best books of a scientific and 
technical nature. Copies are being mailed to all subscribers to our 
periodicals, but those who purchase our publications at news stands, 
or read them in libraries, should send at 


once for a copy of our 


Catalogue, which will be mailed free to any address in the world. 


MUNN & COMPANY, Publishers, 
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TEED 1,000 PER CENT. 


Tandsticksfabriksaktiebolag, 
56,689, 56,721 to 
Meats, certain named, E. Godel and so fi 
Meats, smoked and pickled, F. A. Fer 
OR, *csae60 Coveresscestscees Mean, & 
> 














fur, L. ¢ WORMED. 6068s 02 6464040260 
Medicine for the cure of eczema and other 


Medicinal co ipound containing soluble sul- 18 KNO T 
b & KNOCKING AT YOUR DOOR 






















Sore Throat Sufferers, I will send skin diseases, D. D. D. Co.......2+.045. ‘ : 
to "Oee 25 Cent Bottle Free Medicines for certain named eins eases, J, C. Highest Awards St. Louis World sFair 
~ A SND = Sate b swat tnws ho nced au 8004.5 lee doe 56,746 
to everyone sending me this adver- Molasses, Griggs, Cooper & Co.............. 56,757 RUTH cah be wagned-wermured and Sgured up 
tisenent with 10 cents to pay postage Mucilage, paste, liquid glue and cement, That's why we dare to sturt right out to talk 
1Se€1¢ Hyd ‘ , ~  _ Dimmond Ink 00, cecssscscccccvccescees about a 1,000 per cent. investment. it ay 
‘ and packing. ydrozone is a harm- Needles for hand sewing, G. A. Wright.... ¢ sound like fiction but it is @ fact. It's as true as Ls 
: less germicide, indorsed and success- OM cloths and oil cloth coverings and lin- it is tempting. and we prove it, The Sartell 
f Il & i by leading physici: a0. Mot ings, Standard Table Oil Cloth 5 ‘ bie yt ‘otton Spinner is one of BO ~ re. 
ullv usec , \ Clé be Oil, McKesson & Robbins : martkable applications oft industrial machinery which 
ithot n sig Oils lubricating il 1 Y ) science bas yet accomplished. The machine practically 
cory ey : Si ‘iiet py <eond ~ a! oes a York & "New cannot get out of order. It mekeo an old kind of candy 
abe As ) v é e Je Lubricating Co. ...... na new way and a better kind in a beiter way than bas 
of Diseases. Sold by Leading Drug- Ointment, E. M. Barnhardt ¥ eee baen tae. ed pany en amin: 
gists. Good until Nov. 10, 1906, Paint, black insulating, ‘B ¢ Calman & ¢ ms a's lated sugar poured tuto the jop of the receiver, quickly 
; Paint, enamel oil, Suter Hartmann & Raht- melted in the rapidly revolving bowl, and frothed up 


. jen’s Composition Re er ee 56 into feathery filaments by swift centrifugal motion. tt > 
Paint for rooting, flexible i erproot, ‘ lin- takes just ten seconds to turn a pound of pure sugar 
Oh GH OG. co cenccss ake ae into a bushel CH yg coney. Ls fanudy may be ef 
P Paint, preservative, A. H. Ww hite ‘Co. Scodeean i any coler and any desired flaver. ii may be 
Paints, anticorrosive, Suter Hartmann & Resit Po ’ poatn cancy dy it Galloste conteesion of outs or fruits. To 
Rahtjen’s Composition Co............. 56.803 esvlt from One Pound of Sugar by this Machine In Two Minates 8¢¢ the candy isto want it Ou Want to taste li be- 
Dept. U, 63 Prince Street, New York | Paints, ce eeneatve and antifouiing, Suter “ees ? oa cause it looks so good: Then you want tu buy it hearse 
— Hartmann & Rahtjen’s Composition Co.. 56,802 it tastes a0 good. | It is like no other sweetmeat. It's a 


















J =e var, | 80rt of glorified candy which fairies might spin but which gross human fingers would mar by a towch. 
|B aper, vor ' — 3 eg ae ae Co..... 56,795 we stamps rary step of the pads 4 ap nly Puts’ white sugar fe poured tuto 2 bow! and in changed into 
The Best lguition Syateua| ’aper, Pa ng, bond, and ledger, nion . emi pure candy before your eyes without.the touch of a contaminating figure. It’s all done by turning a handie once 
; « eper CO. »+++--.- 56,780 | every five minutes, gas or gasolene heat cooks the sugar and the macbine spins the candy. 
for your motor car or boat is a storage Papers, transfer, Paas Dye x 0, . No skill is vaaalied to operate the machine. Any intelligent girl of fifteen years of age can run it, ever with- 
battery, charged and kept in condition Pens, steel, D. Leonardt & Co..... éSanens .763 } out instructions, if yos will give ber the sugar. What appears to be a miracle is the proper combination of sugar, 
with an Periodical, monthly, D. M. Newbold, Jr.... machinery and heat. 
Apple Battery Charger. Petroleum products or preparations contain- a Lz 
A perfect dynamo right on your car ing such products, McKesson & Robbins. 56,690 ewe Mone E ors Ee atk te EEN ay er ees 2 Oh on yy aa ot Ly pase 


that generates current enough to keep Polish, detergent, Buffalo Specialty Co..... 56,782 
the battery always in the pink of || Polishing and abrading tools and implements 


~~ A Write for full informa- and metal polishing powder, F, W. Gess- 


No merchant will fail to admit that where crowds are attracted to their stores for any advertised ariicie, 
they usually purchase other goods. Thus when you place this machine in the store of a merehbant and he sees 
the immense crowds attracted by the novel exhibition, and the large profits taken in, not only from the sale of 

















































¥ “ae WOE GO. cavesccccccccscncescsecece 56,789 . titor even have a chance t a t 
The Dayton Electrical Mfg. Co., 98 St. Clair St., Dayton. Ohio | | Preps vration ‘Sor gatumaal ‘applic atten. iiquia, one oe from other goods, he will not be likely to let his competitor e ave © purenase one be 
NEN, -S chtiince sdtacheces kane . 56,777 INDUCEMENTS TO AGENTS 
Remediew ‘King _— named diseases, Rheu- 56.778 The Bartell Candy Machine makin Cotton Candy, presente many posstbitities to the parse, as & money 
Rie “apd! eee HG ~... | maker. The percentage of profit from the operation and sale is enormous, as it is noted below side from this 
cys one é r 5 — nr Pe. , Lodo ‘: cies ba 56,765 | pri ry ae mas hine can - y er for short periods to retail) stores for advertising purpores, where ai # 
medy, croup, eckham's roup emedy very small cost the candy could, if desired, be given away. 
tl po = oe baer ' CO, cvccececnsecersesseceses 56,649 ‘or decorative purposes the output can be made in any color and can be successfully need for decorating 
wells; Mineral Prospecting an¢ Remedy for certain. named diseases, ‘Navaho — banquet halis, drawing rooms, Christmas trees, etc, 
fasting for Sh enka || pap tmdian Medicine Cone one cst | esas tae ems 2 Boney waking siakapeien: oa tie bane of ne machine to every twenty shoesand es 
‘or or’ lo lag, emedy for certain named diseases, Grant's onsidering it from a money-making standpoint, on » y si a) enty thousan 
River and Haver, Explorasios” System Tonic Co. ..........-..-..-..-+. 56,659 | People, anyone, after seeing the novel feature of candy being made from dry sugar in one second (with the 
ete. Our five catalogs are text- | Rice, prepared, American Cereal (x ; added feature of absolute pyrt ty and delicious taste), will agree at a very conservative estimate, one ten ceat 
books in these lines. , 56.706 to 56.708 | Package should be sold to each person of the twenty thousand, as where some will be missed others wil! buy the 
Rubber, liquids in the ture of, Standard tes candy a number of times, as bas been demonstrated in different parts of tke country, and sales of the 10, % and 
KEYSTONE WELL WORKS | Pai: ee oe og | % cent packages are large, Thus you will see that you have, on the most conservative estimate, a one thousaud 
Beaver Falis, Pa Shee 4 ee a nd drills, : brow n ; and ; 1 le ac he d, 8199 | dollar sale Guring the first three months from one machin 
a : > yleache 
an on OFITS 
————_—-— ——__———_——_ | Team Beeekee Ob. . sic ccthaousscscase 56,733 ESTIMATE OF PR 
Shee tings, cotton, Naumkeag Steam Cotton The following is based upon results from one ma- This business did not vary $5.00 or $10.00 during good 
g ~ 
x A Ss B R oO Us Cc K «2090 cats ness e0ss> 40s ses0edss 56,731, 56,775 | chine at Dreamland fer. Cone id stand. June 12, 194, | weather all season, and is easily the biggest mover pro 
Shirt “fabrics, New Columbia Shirt Co....... 56,666 | between the hours of 1] A. M. a M.: Super Sone ae Oe be foun for ay A Fairs, Church ¢ ee 
s p ae , vals, ete you want a rin yu Want te get bold gp 
SAFE! hir . B--1 “4 | an and vests, ation Cus at po =~ ae hine =A See ae Cass of hed by at that will one, you the ‘ince Far Pre it «ver 
SIMPLE! | Shirtin rs, sheetings ‘ambrics, and I ng ; | sC| Suge undsatScents . : : 5.25 Feacher an fink one, et a ere COTTON 
ILENT! cloth, G. Willis & Co... i 56,060 | 4,500 bags at 47 cents per M. bi ded. 2.12 CANDY "MACHINE. che terme 
s Silks, satins, velvets, and plushes, Peltze r Flavoring extract ° « ° : 35 caretally ; it is . botanse® 
SAVING Sino = a enzer goer | Kent per day . . ° ° . 1.60 Price of machine ete $162.50 
Cer erescconccseccceece 56, ———6 10.97 ith go h y A 
Acombtnation of excellence un- | Snuff, catarrh, ©. H. Keith ........ 56,759, 7 Sold 4,590 packages at Scents = - . - = $229 my r ya pete! mln an monte "e.b0 
surpassed in the motor world. Send | Soap, A, A. Stadler ........ ee , Less material and expenses = - - : - 10.97 Klectric motors, extra - - 1% d 
for illustrated catalogue,sentfree | Soap or paste, cleaning, A. ( ‘hauvin Stands . 
Hasbrouck Motor Works, Inc., New London, Conn, | Soap, substitute for, D. D. D. Co........... he $215.53 
a ._, Soap, toilet and shaving, Sanitol Chemical wenty-4ve éoitaze with order te guarantee express charges when machines will bo 
C re Airshi M t Laboratory Co. .......... ieee shipged C. aegis privilege of examina- 
Soaps, M. H. Johnston .... eon i tion esi 
urtiss p 0 ors Soups, vegetables, fruits, puddings and ow Yerk Exchange or P. 0. Mone HiNG 
7 H. P., 50 Pounds. eatchup, Curtice Brothers Co : 5 acco any all orders. ORD NE. ING 
; : i a Steel articles, certain named forged, James oT ERWIs ILI. CAUSE DELAY 
Sth ontann sent te CR ee tee - 56,720 | Weight of Machine, 45 Ibs. Empty Box, 46 Ibs. Other 
by every successful aeronaut. High- | Stoves, ranges, ces, “and ‘castings there- Materials. 35 Ib Shipp! Weight, 126 Ib 
“st Award at Lewis & Clark Exposi- for, Hibbard, Spencer, Bartlett & Co.... 56,687 aterials. s. Pping Weight, s. 
paella: 0d eb mera ' Textiles, certain named, F, Loeser & Co.... 56,766| Order direct or through importer. Prices F. 0. B. 
” pc 
tion. World's Record, Ormond Beach | [Tires, rubber, Goodyear Tire and Rubber dock, New York. 
Fla. Send for Catalog B, 0 Co, ..- ras race’ — be 7 ss to 56,756] When we ony machine complete, we mean comstracted 
a obacco Ae ucts, ‘cer ain named, } div- with our outfit and attachments as follows: For gaso- 
G. H. CURTISS MFG. CO., Hammondsport. N. Y. vens sake 56,788 | line, tank, with brass valve connections, pipe connec- 





=, Toilet preparations, certain named, 8. tions with gasoline sant with valve to operate the flow 

WE SAVE YOU 352 TO 602 Smith ‘ iy Keaws of gasoline properly; ope can of oil tor machine, a 

TYPEWRITERS Tonic bitters, F, F. Stuart ‘ eh net *a93 | Small oil can, 1,00 paper bags and enough flavoring, col- 

ON Water, carbonated mineral, Deerfield W ater oring and sugar to take in $200, a sugar pourer, screw 
All Standard Makes Co. Parry me 5 










drivers, wrenches, bolts, washers, nuts, etc. The full 




















. ’ it gimme ” ; directions come with every machine, describing in de- 
Guarmpend “ral ron ettonean | Waser, ‘ienter F pry Springs © tail jnst how to set up and operate’ properly, and for- 
Why pay $100 for a TYPEWRITER we | Well drilling mac hines G. D Le mate ane aS ens eee perenne 
e r ~ Ss. i. we MB sessse 
2 v P far $40 to $651 Discounts on orders Whip stocks and materials, whips, at Machines are sold with no restrictions to territory. 
ive or more. . , 
> ‘ whip lashes, Warren Featherbone Co.... 56,604 
nT wae eae 4 oO a ae Whisky, M. Harris ...... ... 56,640, 56,641 AR é A D 
- 2 aoe | Whisky, I. Michelson & Bros.. Speniegs i<s% 646 
Second-hand typewriters $15 to #25. ‘ My ~ 
4 Agents wanted. Send for particulars. Whisky, R. E. Wathen & Co.... ida . 56,651 
Whisky Robinson and Aronheim 653 MACHINE C0 
» “Suecess”” Automobile $250 Wemyss DWilemem &. Oe, ceccccccccccsce . 56,654 > 
’ 
L_ _« - 


Whisky, M. Goldbarth .... rr ryt Ty + 658 


durable, economical and 
pee y safe. A light, strong, Whisky, I, Merkel & & 


1541 BROADWAY, NEW YORK 





‘ - | Whisky, Ullman Einste 
o|-tired o-buegy. 3 
stool sired Auto-be ®y-| Whisky, A. Baetzhold ... ‘ 
country use. Speed Whisky, J. H. Beam .............. 
from 4 to 20 miles an | Whisky, Charrot & Henry “i 
7 Model Whisky, Federal Distilling Co 


FACTORY MEN °: pot mt Wo betiey &y 


earnings and 

7 ’ , better results by our course of ine struction fs 1 Cost 
F Accounting. Small cost—spare hours—casy pay 

Brammina “ Fas 6 ~? EXPER MAUS | ments. Let us tell you our plan. It costs nothing 
. : REE GOOKLET to investigate. Our students to-day hold the best 

AE ee RE Le | laces and manage the best factories, A postal 








has 6 ee se ul Whisky, J, & A. Freiberg .......... 
cH Whisky, Greenlees Brothers ..... 
be: heels ; price, 

aring Write ‘teday | Whisky, R. T. Holmes ........ o> 
for descriptive | literature, Mountain ne Co, > 
‘Success’ Automobile Mfg. Co., St. Louls, Mo. | Whisky, Dreyfus, Well & ee 








cee 











SERA Weise’ a 3. (Meubing. “Ge serseousas , 970 Hamiiton &St., Cleveland, O will bring you the details. 
¥ Two Autos One Price | wae rind), BOmlim dauie Co... .seseees eine 5.648 | — - _ - | INTERNATIONAL ACCOUNTANTS?’ SGCIBTY, Inc. 
re, barbed, e re ompany 4,715 





59 Port St. W., Detroit, Mich. 








The Duryea Folding 
Rear Phacten iss big 


- ——DON'T DRINK—- _ ; 
owered runaboat shown Our Filters Purify, Deodorize, . 
Rene or a comfortable LAB ELS d Decolvrize. Booklet Free. 
light touring car. Why buy Buhbring Water Purifying Co. « 
two when one will dof Io- | *‘Coraline,’’ for a toilet preparation, J. B 68 Murray St., New York ante At Oncel 
ee ee 











vestigate the aclentifically Hatch ..... inden civeuteeicee a» ins ae 
and practically correct | «*Pairview Fruits,’ * “for fruit, B. J. Eaman. 13,122 


DURYEA. A postal card | « Pees ta > “ ” A Personal Representative in 3 
a po Ta Kybitz ey Mixture,”"’ for a medi- aa xpine BALL BEARI N cs yy Pag A ce Msg = + «Fon 
r thr . 

















































































cine, PD ati hah s wade x awe eo be co's 13,122 Best Gelling Let Paying gazine-< 
DURYEA POWER Co., Aeyrud St., Reading, Pa. | ‘st. Paul-Vin-Cella weatte inal Wine,"’ for a 4 er Me red 
— — medicinal wine, C, H. Anderson.... 13,124 . > eet 
Y' UR PA TEN T ‘Straight Goods,"’ for ¢ aon, 8. Herzberg... 13,123 mples. ue Full parth rae ms = ree yeh ae 
“The ‘he : ull particn upon request, It ¥ you to write te 
YOUR "hue Lae te x PRESSED STEEL MFG. C0.,646 The Bourse, Phila,,.Pa, |] [olLpertclar free wpon rqvent 1 wil nay re a od 
os Carefully Developed May Be a Success! | «rhe Great American Game Base Ball,” for — satin 
annrslopment of ideas. ez ipertenente. mode i, Spe a game, W. 0. Dapping ..............+ 13,128 AUTOMOBILE INSURANCE - ; SaEEEEIREEREEnaenemenemeee 
alty. small mac hinery and tine instruments. M ae Wear Toes.” for hosiery, G. B. Every owner of an Auto sbould insure his car against MODEL S|: 4 INVE af c1OR S PERFECTED 
Mupments. Technical office. RIGHTE R BROS. PENGSE ceeeseeeeerreerereeeeeeseneeners 13,127 | joss or damage, whether in actual riding or in transit. : RS UNION MODEL.WORKS 
an. Electrical Engineers We fully insure you inst. such loss or damage, how- & GEARS CLARKS ¢ CHEABO 
mt ssnufacture +9 115 Court Street, Hoboken, N. J. asenIee ever sustained. Premiumslow Fullest reliability. $$$ 
nu 0 &W 
ee en eae ee een | PRINTS. H, W. BEALS, 76 William Street, New York AS DERN 
“a ‘Larger §15,9¢ 
. ‘Artgum,’’ for erasers or elastic compounds os nor wag All se 
60 vaeee for cleaning and renovating drawings, ro woeriics es Engiver. Frewer — : 
tracings, pictures, wall paper, leather oy K vod 
- EXPERIEN goods, apparel, ete., A. Sommer MEG. CO. #90 Clinton 't., Milwaukee, Wis. vrs vey . 
“Mobile Back Margin’ Star Back = Rie On BeNene fomn, é 
Playing Cards.” for playing ds, MODELS * EXPERIMENTAL WORK PLA 
United States Playing Card Co .§ nventions develo pecia’ ac nery c 
‘“Sweet-Orr Overalls, the Kind that Don't E. V. BAILLARD. 24 Frankfort Street. New York. | NAME TES — STEEL STAMP. 7 
Rip,"’ for overalls, Sweet-Orr & Co..... 1,815 | — - —— EMPLOYEE CHEC 4; Y TAGS & BADGE o 
“The Kismet Bottle Holder,’ for bottle RUBB Expert Manufacturers J.ROBBINS MFG « 58 KNEELANOD ST 
Rolders, Rismet OO. cccccccecectsseccoce 1,818 Fine Jobbing Work SENB ror CATALOGUE ‘Bost i Mass. 
PARKER, STEARNS & CO., 228-220 South Street, New York | - - —a ~ - 
om Trave Marks A printed copy of the specification and drawing| = Are you interested in Patents, Model or Experimental 
DESIGNS of any patent in the foregoing list, or any patent] \LINENOID.-A MOLDED MATERIAL MADE OF PURE LINEN work? Our booklet entitled 


CopyricuTts &c. in print issued since 1863, will be furnished from] CRA * 
Anyone sending a sketch and description may this office for 10 cents, provided the name and NE BROS, MANUFACTURERS, WESTFIELD. Mac WHAT WE po— HOW WE Hi iT 


quickly ascertain our opinion free whether an number of the patent desired and the date be Model and Experimental Work. Year« of ex will be sent to you on request. 
invention is probabl mT Communica- iven. Address Munn & Co., 361 Broadway, New $; ho 4 KNICKERBOC KER MACHINE Works ine, 
tions strict] confidential. — Patents give , ‘oadway, peri ence, M. P. Schell, 1750 ) Union } St. San Francisco Si@ Dense Bisset New — 


t free. Oldest agency te re pot Canadian patents may now be obtained by the in- f one. - 
seaients taken t rouga: Mann Co: rood ive ventors for any cf the inventions named in the fore- BE A WATCH MAKER Waa re AGO MODEL wo ‘ 
, o ’ going lat. For terms end further particulars| Send for our free book, How to bea Watchmaker, Stone (As: 

address Munn & Co., 362 Groadway, New York. School of Watohmanits 04 Globe Bidg., 8t. Paul, Minn, 


A handsome!y illustrated weekly. Largest cir- 
ulation vf any geentide journal, ‘Terme, $8 @ gy ENE MASTER WORKMAN,” 
MUNN + four 1 ‘Co: $1. Sold b7ali_ newsdealers. &@ two-cylinder gasoline, kerosene oF 


NN & C 0 SS tSreaduny, New rk pre fr ph superior « - ag epee a engine; revo! bulk are half begged of wi pe ovlinder engines, with greater durability. Coste 
Run. + easi) i Vibracion prac 2 te mounted on anv isa combination portabie, stationary er tractha 
ch Office, 6% ¥ St. Washington, cogine. “GE von vor CataLoauz. THE TEMPL LE PUMP ea ovegeome. and 15th Sts., Chicago. THs 18 OUR FlrTY-THIKRD YiAK, 
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Scientific American 


OctToBer 27, 1906. 




















Rubber Elevator & 
Conveyor Belting 





FOR CONVEYING AND LIFTING 
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc., et 





SPECIAL CONSTRUCTION 
EXCEPTIONAL QUALITY 


NEW YORK BELTING & 
PACKING CO., Ltd. 


91-93 CHampers Streer, New York 


Stationaries, Portables, Hoisters, Pump 
ers. Sawing and Boat Outfits, Combined 
with Dynamos 
Gasoline. Gas, Kerosene. 
Send for Catalogue. 


State Power Needs. 


CHARTER GAS eenneitaen CO., Box 148, STERLING, iLL. 





e+ 


~ 


All varieties at towest prices, Best Maiiroad 


Track and Wagon or Stock Scales made. 
Also 100 aseful articies, inetuding Safes, 
Sewing Machines, Bicycies, Tools, ete. Save 


Money. Lists Free CHICAGO SOALB Co., Chicago, Lil. 


}_—s- Bausch & Lomb 
Prism 
Field Glasses 


Field Glasses ought to be |} 
od mere thaw’ they are 
They are the extra sense 
that brings the out-of-reach 
into easy view 
Rausch & Lomb Prism | 
1 Binoculars are as different | 
from the field glasses of our 
hers as the modern rifle is from the fliat lock If you travel, | 
" t follow the sports, one of these little glasses of giant | 
powe: will be worth its weight in gold to you 
SEND TO-DAY FOR DESCRIPTIVE CIRCULAR 
BAUSCH & LOMB OPTICAL CO. 
Rochester, N. Y. 
Boston WASHINGTON | 
SAN FRANCISCO 















New York 
CHIcaco 











ARN TO BE A WATCHMAKER 

. Bradiey Pelytechaic Institute 

“Peoria, ul nots saa 
Pormerly Porsons He at 

Larges! and fest Wateh 1 rotor 

in America 


{Le 
- ~ 


We teach Watch Work, Jeweir 
Engraving, Clock Work, (Optics 
Tuition reasonable Keard and 











Recording Instruments 


For sroserte. Tem eracure and | 
lectricity in all range 


INSURE SAFE & E ONOMIC AL 
OVE ICA TON 


THE BRISTOL CO., Waterbury, Conn., U.S.A 


vk, 114 Liberty Street Chieago, 158 Monadnock Building 


New Y 


Proved Best 
BY 


Every Test 








Mullins 
Fireproof 
Window 


and actually does 
it stands 


t Gener axe a 
wh ther window can d 


every test 
Ask for an Estimate 
for our convincing 


or writ italogwue, 


THE W. H. MVLLINS Co.. 
203 Franklin Street. Salem, O. 
foul poke otacuar Ry, © 
grilles, corn 
ste & designs on Feyucst 
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IN FLOORING MATERIAL, AND 


Is FOUND IN 


EVERY QUALITY DESIRABLE 
rHAT IS UNDESIRABLI 


NONE 


Pennsylvania R wbber Tiling 


It is the most durable flooring obtainable, years of the heaviest 
foot-traffic having no perceptible effect upon it 
It is seal-close at the joints, making it absolutely water-proof and 
sanitary It is readily cleaned with soap and water. 
It is silent and agreeable to the tread, and offers a safe and certain 
foothold 
is non-odorous, a non-conductor of electricity and non-inflam- 


s adaptable to the most beautiful designs 
and its colorings are rich and permanent 
WHEREVER A PARTICULARLY DURABLE, AND 
IN EVERY WAY SATISFACTORY FLOOR IS DESIRED, PENN 
SYLVANIA RUBBER TILING SHOULD BE SPECIFIED 
Write for complete data and our BOOK OF 
DESIGNS IN COLOR. mailed free upon request. 


PENNSYLVANIA RUBBER CO., Jeannette, Pa. 
BRANCHES 
New York—1665 Broadway Atlanta, Ga.—102 Prior St 
Chicago ~-1241 Michigan Ave. Boston—167 Oliver Street. 
Philadelphia — 615 N. Broad St. Buffalo— Maio and Tupper St. 
Londos —4 Snow Hill 


tppropriate to any 
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STEAM USERS 


Rainbow Packing 


The criginal and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 


Can’t blow Rainbow out. 


For air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


steam, 


Manufactured exclusively by 
PEERLESS RUBBER [IFG. CO, 
16 Warren St., New York 





COLD GALVANIZING 


CAN PROCESS NO. ROYA 
INFORMATION APPLICAT 


NICKEL 


Eleotro- Plating 
Apparatus mi Maternal. 


Hanson av VanWinkle 
Co., 


Newark. §, J. 
28 & 30 8. Canal St. 
Chicago. 


AMER 
SAMPLES « 
Established 
1820, 
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BRISTOL'S 


Write for Catalog T, stating conditions | 






The Greatest Facamien Machine 
in the World 


Used Wherever Portland Cement is Made 
OVER 530 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 















UNITED STATES TO-DAY IS GROUND IN THE GRIFFIN MILL. 



















made will do this. 





Buy the GRIFFIN MILL and get the BEST. 
record from every standpoint. 


The Griffin Mill pulverizes more cement than the combined output 
of all other machines used for this purpose. 

Thoroughly tested by continually successful and constantly increas- 
ing use during the past sixteen years. 
Portland Cement Clinker reduced from 
in one operation, with no auxiliary apparatus. 


% inch to required fineness 
No other machine 


It holds the world 


Send for Catalogue and full information. 


Bradley Pulverizer Company, 92 State St., Boston 















balbitt 





Reversible engine 
Crank shaft drep 
stons ground to fit. 
Best material and workmanship throughout. 


Gray Motor Co. Lieb St. Detroit, Mich. 









sometbi 
Tool, or Tools. 


1-2 te 2 
bh, p- Engines 
Jump spark. Perfect lubricat- 

steel. Connecting rod, brense 
All bearings either bronze or best 








for it to-day. 














RICHARDSON ENGINEERING CO 





if You Want Ca Catalogue No. 7, 1905 7, 1905 


Say it out loud on a postal card, | 
It wives in detail all inside informa- 
tion of the Tool Business of the 
GOODELL-PRATT COMPANY 
Nearly 300 excellent illustrations of 
devices and accessories. Descriptions, 
clear and concise. A perfect book on 
Perfect articles and points on war- | 
ranty weights, shipping orders and 
list prices 
Greenfield, Masa. 





All ranges to 20° 
curate. 
give satisfaction 





Inexpensive. 


about a particular 
his %0 page. 


cloth bound Teol Catalogue 

Ne, 22 tells you all you need 
to know about every tool made 
with illustrations of each 
will be sent to your address 
gate tor $1.00 which you wil get 

k from the first $10.00 

chase you make from us. 


MONTGOMERY & CO. 
105 Fulton St., N. Y. Cuy 


WM. i. BRISTOL 
Electric Pyrometers 


Portable and_ Switchboard Forme. 

Practical, 
Guaranteed to 
Send for circulars. 


Wm. H. Bristol, 45 Vesey St., New York 





Your Own ELECTRIC LIGHT PLANT. 


lace, summer homes, 
very best ma- 
80 simple no electrician re- 
e Battery Out tits. 
oaeee plenty of power for 


Pgreg wuttts address 


HARTFORD. CONN 


We bave Standard 
residences, launches, ‘yactts, etc. Every detail in uded ; 
terial money can L- thoroughly practical ; 
quired. L Hl the time wilh our sto 
Gasoline » Ke mec or ue conse oe = 

ne water, ph ar 


earor latest printed ae ete covering or epur 


Gas, 








THE MIETZ & WEISS 
OIL ENGINES 


Stationary 114 to 80 = P, 
Marine 3% to 100 H. 
Use KEROSENE and = 
OILS. Direct connected Get 
erators, Pumps, Air Cores 
Hoists, etc. ‘Thousands in us 
all parts of the world. 
AUGUST MIETZ 
198-138 Mott St., New York, USA 
nn 


BABBITT METALS.—SIX IMPORTANT 
formulas. OCLENFIFIO | AumnicAN SU PPLEM euEnT 
Price 10 cents. For sale by Munn & Co. 

dealers. Send for catalogue. 
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implest, strongest, most 
Fa water motor made. ont Ponder 
{ A 
and chimney w ete 
Send money by P.O.. dig tony Sng’ 


an absolute “money-back” gua 
Attach to any faucet. 
lathes, sewing recat washing ma- 
be oa receipt. Money 
represented. in) today. ee 


WATER MOTOR 
antee to develop 2f 
emery wheel, bufhn: ha ml 
am “st dynamo, Le Ma bo 
s RAEN, SF, SEATS ain eo Becrelts 
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